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PabGouass mporpamMma IHMCHMIUIMHBI OJ00peHa Ha 3acelaHuu Kadeapbl
0OIIMX NUCHIMIUIMH CPEIHEro NpodhecCuOHaTbHOT0 00pa30BaHus.

[TpoTokon ot 12 nexadbps 2019 r. Ne 4.,

% "‘ E.B. KimmmoBa

3aBenyromuii kaheapoun
CQHOI[T‘I/I(CB) (vHATIHATIBL, (aMUITHS)

PazpaboTuuk:
IIPENnoAaBaTellb H.A. Jlynesa

(3aHMMaeMast JOJDKHOCTB) @nﬂm}) (HULMATEL, aMUIIHs)



1. OBIIASI XAPAKTEPUCTUKA PABOYEI TPOTPAMMBI
JUCHUILIAHBI

bJ1.09 EcTtecTBO3HaHUE
(MHICKC, HANMCHOBAHUE TUCITUILIIHEI)

1.1. O6aacTs npuMeHeHUus padouyeil MporpaMMbl

PabGouass mporpamma AMCHMIUIMHBI pa3paboTaHa Ha OCHOBE IHChbMa
JlemaprameHTa TOCYJAapCTBEHHON TMOJMTUKA B cdepe MNOArOTOBKH pabounx
kagapoB u JI1O «PexoMmeHganuu no opraHu3anuy NOJyYEHUsI CpPEeIaHero oOIIero
oOpa3oBaHHMsl B TpeJeiax OCBOEHHUS OO0pa30BATENBHBIX MPOTPAMM CPETHETO
npodeccuoHanbHOro 00pa3oBaHMsl Ha 0a3e OCHOBHOTO OOIIET0 OOpa3oBaHMS C
y4eToM TpeboBaHull (enepaibHbIX TOCYJapCTBEHHBIX CTAHIAPTOB U MOJIy4aeMOi
npodeccuu Win CrelualIbHOCTH CPEeIHEro NpodhecCuOHaTBLHOrO 00pa30BaHUs OT
17 wmapra 2015 1. N 06-259 ¢ yueroMm mpUMEPHONW MPOTPAMMBI
o011e00pazoBarebHOM  TUCHUIUIMHBI  «EcTecTBO3HAHUE», PEKOMEHOBAaHHOM
denepabHBIM TOCYJAPCTBEHHBIM aBTOHOMHBIM yupexaeHueM «PDenepaibHblii
HHCTUTYT pa3BuTus obpazoBanus» (PI'AY «DUPOy») B kauectBe mpuMepHOI
IporpamMmbl ISl peaju3alii OCHOBHOM mpodeccroHaabHOl 00pa3zoBaTeIbHOM
nporpammbel CIIO Ha Ga3ze OCHOBHOroO 00IIero 00pa3oBaHUsl C MOJIYYCHHEM
cpennero ooOmero oOpaszoBaHus, mpotokoa Ne 3 or 21 wmroms 2015 r.
(peructpaunonubiii HoMep peuen3uu 373 ot 23 utoins 2015 r. DI'AY «OUPO»).
PaGouass mporpamMMa COOTBETCTBYET O0S3aTE€IbHOMY MHHHUMYMY COJEpP>KaHUS
cpenHero (mMoiHOro) obmero odpa3oBaHUs, YCTAaHOBJIEHHOMY MUHHCTEPCTBOM
oOpazoBanusi u Hayku P®, yTBepkIeHHOMY TMpUKa3oM MUHHCTEPCTBA
obpazoBanus u Hayku Poccuiickoit denepanun ot 05.03.2004 Ne 1089.

1.2. MecTO TUCHMILIIMHBI B CTPYKTYpPe 00pa30BaTeibHOM MPOrpaMMbl

Hucuumuimaa BJ[.09 «EcTtecTBo3HaHMe» OTHOCUTCS K YHCIY 0a30BBIX
JUCLUIUIMH ITUKJIa 00111e00pa3oBaTeIbHON OATOTOBKH.

B yue6nom mnane IMIICC3 yuebnas nucuumiuna bJ[.09 «EctecTBo3HaHuE»
BXOJIUT B COCTaB 0a30BBIX 0O0IIE00pa30BaTEIbHBIX YYEOHBIX JIUCIMILINH,
dbopmupyemMbIX U3 00s3aTENBHBIX IpeaMeTHBIX o0acTeit @I'OC cpemnero odIero
obpazoBanus, s cnermainbHocTel CIIO.

1.3. ].Ie.m; H IVNIAHUPYEMBIC PE3YyJabTAaThbl OCBOCHUA NTHCHUILJIMHDBI

N3yuenne mucuummHbel  BJ[.09 «EcTecTBO3HaHME»  HAmpaBlIEHO Ha
JOCTHXKEHUE CIICNYIOUINX LEJIeH:

*OCBOCHME 3HAHHMI O COBPEMEHHOMN €CTECTBEHHO-HAYyYHOW KapTHUHE MHUpa U
METOJIaX E€CTECTBEHHBIX HAyK; 3HAKOMCTBO C HaubOojee BaXHBIMU HJICSIMHU U
JOCTH)KCHUSAMHU €CTECTBO3HAHUS, OKA3aBIIMMM ONPEJCIAIONICe BIUSHUE Ha
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;
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*OBJIa/ICHUE YMEHUSIMHU IMPUMEHSTHh IOJYYCHHbIE 3HaHMS AJIs OOBSICHEHUS
SIBJIEHUN OKPYXAaroIIero MUpa, BOCHPUITHS MHPOPMALUU €CTECTBEHHO-HAYYHOTO
U 1po(eCcCHOHATBHO 3HAYMMOIO COJEP)KAHUSA;, Pa3BUTHE HHTEIUICKTYalIbHbIX,
TBOPUYECKUX CIOCOOHOCTEM M KPUTHUYECKOI'O MBIIUICHUS B XOJ€ IPOBEACHUS
IIPOCTEHIINX HUCCIENOBAHUM, aHAIW3a SIBJICHUW, BOCHPUATUS U HHTEPIIPETALNN
€CTECTBEHHO-HAYYHON HH(POpMAIHH;

* BOCIIUTaHHE YOEKJIEHHOCTH B BO3MOKHOCTH NTO3HAHUS 3aKOHHOM MPUPOJIbI
Y WCIIOJb30BaHUA JOCTUKEHUN €CTECTBEHHBIX HAYK JUIS PAa3BUTHUS LMBWIM3ALUU U
NOBBILICHHS KAYECTBA )KU3HU;

* TPUMEHEHHWE €CTECTBEHHO-HAyYHbIX 3HaHUM B NpodecCHoHaTIbHON
NESATEIbBHOCTY M TOBCEIHEBHOM JKM3HM 1 oOecriedeHusi 0e30MacHOCTH
KU3HEIEATEIBHOCTH; I'PaMOTHOTO HCIOJIb30BAaHUS COBPEMEHHBIX TEXHOJIOTUM;
OXpaHbI 310POBBS, OKPYKAOIIEH CPEBI.

B pe3ynbTaTe 0ocBOCHMS TUCHUILIMHBI O0y4YarOMUiCs 10KeH yMeTh (Y):

® [PUBOAWTH  MPUMEPHl  HKCIEPUMEHTOB  W/WIM  HaOJIIOJEHUMH,
00OCHOBBIBAIOIIUX: aTOMHO-MOJIEKYJIIPHOE CTPOEHHUE BEIIECTBA, CYIIECTBOBAHME
AJIIEKTPOMArHUTHOIO TOJISI M B3aMMOCBS3b DJIEKTPUYECKOTO U MAarHUTHOTO IIOJIEH,
BOJIHOBBIE M KOPIYCKYJIIDHBIE CBOWMCTBA CBETa, HEOOPATUMOCTh TEILIOBBIX
IPOIIECCOB, pa3deraHue rajJlakTUK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT CTPYKTYPHI
MOJIEKYJ, 3aBUCUMOCTb CKOPOCTH XHMHMYECKOM PEaKIUu OT TEMIIEpaTypbl H
KAaTaJIM3aTOpPOB, KJIETOYHOE CTPOCHHUE JKUBBIX Opranu3zMoB, poub JHK kak
HOCHUTEJNISI HACJIEICTBEHHOW MHGOpMAIMK, HBOJIOLNUI0 SKHUBOW  MPUPOIBI,
MPEBPAILECHUS] SHEPIUM WM BEPOSITHOCTHBIM XapakTep MpPOLECCOB B KUBOW U
HEXKMBOW  MPUPOJAE, B3aUMOCBS3b KOMIIOHEHTOB  JKOCHCTEMBI,  BIIHUSHUE
NeSATEIbHOCTH YeJIoBeKa Ha IKocucTeMsl (Y1);

® OOBSCHATH MPUKIATHOE 3HAUCHHE BAXKHEUIIHUX JOCTUKEHUH B 001acTH
€CTECTBEHHBbIX HAyK JUIA: Pa3BUTHsA DHEPreTUKH, TPAHCIOPTAa U CPEACTB CBSI3H,
IIOJIyYEHHsI CUHTETUYECKUX MaTEpUaloB C 3aJaHHBIMM CBOMCTBAMM, CO3LAHUS
OMOTEXHOJIOTHM, JieyeHUs] WH(EKIIMOHHBIX 3a00JIeBaHUI, OXpaHbl OKpYKarolen
cpenst (Y2);

® BbBIIBUTaTh TMIOTE3bI U MPEIJIAraTh MyTH UX MPOBEPKH; AENIATh BHIBOABI
Ha OCHOBE OJKCIIEPUMEHTAJIbHBIX JIaHHBIX, MPEJCTABIECHHBIX B BUJE Tpaduka,
TaOIUIBl WK auarpaMmmal (Y3);

e paboTaTh C €CTECTBEHHOHAay4yHOU uWHQOpMaImel, cojaepkaiieics B
coobmenusix CMMU, pecypcax nTepHera, HaydHO-MIONYJSPHBIX CTaThsIX: BIAJETh
METONAMHU TIOMCKA, BBIAEIATH CMBICIOBYIO OCHOBY M OLIEHHMBATh JIOCTOBEPHOCTH
unpopmanuu (Y4);

® 1CMOJIb30BaTh NPUOOPETCHHBIE 3HAHUSA W YMEHHUS B MPAKTUUYECKOU
JEATEIIbHOCTH U MOBCeAHEBHOM KU3HU (VY5) 11s:

- OLUEHKM BIIMAHUS HA OPraHW3M YEJOBEKA DSJEKTPOMATHUTHBIX BOJH H
PaaOaKTUBHBIX U3ITyYCHUM;

- SHEProCcOEPEIKECHUS;

- 6€30MacHOr0 UCHOJIBL30BAaHUS MATEPUAIOB U XMMHUECKUX BEIIECTB B OBITY;



- popUIAKTUKA WH(EKITMOHHBIX 3a00JIeBaHMH, HUKOTHHOBOM,
aJIKOTOJIbHOW M HAPKOTUYECKON 3aBUCUMOCTEM;
- OCO3HAHHBIX JIMYHBIX JICUCTBUI IO OXPAHE OKPYKAIOIIEH CPEIbI.

B pe3ynbraTe 0cBOEHUS AUCHUIUIMHBI O0YUaIOLIUIiCs T0JKEH 3HATh (3):

® CMBbICH HNOHSATHUH: €CTECTBEHHOHAYYHbII METO]T MTO3HaHMS,
JIIEKTPOMAarHUTHOE TI0JIE M DJIEKTPOMAarHUTHBIE BOJIHBI, KBAHT, 3BOJIOLUS
Bcenennoii, 0onbmioil B3pbiB, CoJIHEUHAS] CHCTEMA, TallakKTUKA, MEPUOANYECKUN
3aKOH, XHMMHYECKas CBs3b, XMMMUECKas pEaKLUs, MaKpOMOJEKyJsa, O€oK,
KaranuzaTop, pepment, qudpdepenunanus kiaetok, JAHK, Bupyc, Ononornueckas
IBOJIIOLIMA, OHOpa3HOOOpa3ue, KIETKA, OpraHu3M, HOMYJSILUs, SKOCUCTEMA,
ouocdepa (31);

® BKJIAJ  BEIMKUX  y4YyeHbIX B  (OPMHUpPOBAaHME  COBPEMEHHOU
€CTECTBEHHOHAYYHOU KapTHUHBI Mupa (32).
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2. CTPYKTYPA U COAEP/KAHUE JUCIIUITJIMHBI

2.1. O0beM TUMCHUIVIMHBI M BUABI y4eOHO padoThl 1/ 04HOH (GopMBbI

00y4eHuUs

Bun yueGHOH paboThI O6bem yacoB
MakcumanbHasi yueOHast Harpy3Ka (BCero) 175
OO6s13aTenbHbBIE ayTUTOPHBIC YUeOHBIE 3aHATHS (BCETO) 117
B TOM YHCJIE:

JleKyuu  (8KI0YAs KOHMPOAbHYIO pabomy NnO UMmMo2am Nnepeozo 91
cemecmpa uzyienus OUCYUNIUHbI)

npakmuyecKkue 3aHAmusl (6KI04as NPOMeNCYmouHy0 ammecmayuro) 26
CamocTosTenpHas pabota o0yuaronierocs (BCero) 58
B TOM YHCJIE:
nogmopeHue U 3aKkpeniieHue panee uzyieHHo20 Mamepuaia ¢ UCHOIb308AHUEM
KOHCNeKma JIeKyuu, pPeKOMEHOOBAHHbIX UCMOYHUKOE U  JUMepamypul, 40
HO020MOBKA K NPAKMUYECKUM 3AHAMUAM
8bINOIHEeHUe pedhepama 18

[Ipomexxyrounas atrectanust B ¢opme TudepeHIIMPOBAHHOIO 3auéTa M0 UTOraM BTOPOTO

CEMECTPA U3YUCHUA TUCHUITITIMHBI

2.2. O0beM TUCHUILIMHBI U BUbI Y4eOHO# padoThI /15 3204HO GopMBbI

00y4eHuUs

Bun yueGHOH paboThI O6bem yacoB
MakcumanbHasi yueOHast Harpy3Kka (BCero) 175
OO6s13aTenbHbBIE ayTUTOPHBIC YUeOHBIE 3aHTHS (BCETO) 16
B TOM YHCJIE:

npakmuyeckue 3aHAMusl (6KI04as NPOMENCYMOoUHYI0 ammecmayuro) 16
CamocrosiTenpHas pabota ooydaromerocs (BCero) 159
B TOM YHCIJIE:

8bINOIHEHUE OOMAUUHell KOHMPOIbHOU pabombl 20

pechepam 50

10020MOBKA NUCLMEHHBIX OBEMO8 HA KOHMPOIbHbIE B0NPOCHL 39

uzyueHue PeKOMEeHOOBAHHBIX UCMOYHUKOS U JUMepamypvl npu 50

noo2omoske Kk npOM&?fC'yWZOllHOIj ammecmayuu

[IpomexxyTounast arrectanuss B ¢GOpMe 3allUTHl JOMAIIHEH KOHTPOJBbHOW pabOThl |

¢ GepeHIIMPOBAHHOTO 3a4ETa




2.3. TemaTu4yecKkuii IJIAH U COAEPKAHNE TUCUUILIUHBI 1JI1 04HOM opMBbI 00yUeHuUs1

HaumenoBanue pa3aciioB U TCM

Conepixanre yueOHOTO MaTepuana u (POpMbI OpTraHH3AIMH JACSITSILHOCTH
o0yJaronuxcs

O0BeM yacoB

3HAaHUS W YMEHWUS,
(dbopMHpOBaHUIO
KOTOPBIX
CHOCOOCTBYET
JIEMEHT IPOrpaMMBbl

Paszgen 1. dusuka

Conepxanue yueOHOro MaTepuaa: 6
Jlexmu

1.®u3uka — pyHIaMEHTAIbHAS HayKa O TIPUPOIC.

EctecTBeHHO-HAyYHBI METOJ TO3HAHUS, €r0 BO3MOXXHOCTH ¥ TPaHUIIBI
MIPUMEHUMOCTH.

OKCHEepUMEHT W TEeOopHs B Mpolecce MO3HAaHWUS NpUpojbl. MojenupoBaHue 4
(hm3mueckux sIBIEHUH U mporeccoB. EcTecTBeHHO-HaydHas KapTHHA MUpPA U €€
BaKHEHIIIUE COCTABIISIONIHE.

Tema 1. BBenenue 2.EnMHCTBO 3aKOHOB MPUPOBI U COCTaBa BEIlleCTBa BO BeeneHHoil. V2,V4,31,32
OTkpeiTus B (M3HKEe — OCHOBa TMporpecca B TEXHWKE W TEXHOJIOTHH
MTPOM3BOJCTBA.
[TpakTudeckue 3aHATUSL
CamocTosTenbHas pabota 00yJaroIuxCcs
[loBTOpEeHHE U 3aKperieHHe paHee W3yUYEeHHOr0 MaTepHala ¢ MCIOIh30BAaHHEM
KOHCTIEKTa JIEKIINH, PEKOMEHOBaHHBIX UCTOYHUKOB H JIUTEPATypPHhl, MOATOTOBKA 2
K MIPaKTUYECKUM 3aHSATUSIM
Brinonnenue pedepara
Coneprxanne yaeOHOTO MaTepraa; 8
Jlexmus
1.Kunematuka.
Mexannueckoe ABmkeHue. Crucrema orcuera. TpaeKTOpHst JBHKECHHUS.
IIyte. Ilepememenne. PaBHOMepHOE mpsMoiuHEeHOEe nBIKeHHE. CKOPOCTD.
OTHOCUTEIIEHOCTh MEXaHHUYECKOTO JIBIDKEHHUS. 3aKOH CIIOKEHUS CKOPOCTEH.

Tema 2. Mexanuka I'paduxn nBmwxenus. CpeaHss CKOPOCTb MpPU HEPABHOMEPHOM BHKCHHH. 4 ¥1,¥3,31,32

MrHoBeHHas CKOpOCTb. PaBHOYCKOpEHHOE MPAMOJHUHEHHOE JIBUKEHUE.
Yckopenne. CBoboaHoe majenue Ten. KpuBonuHeiiHOe IBUKEHHE. YTJoBas
CKOpoCTb. PaBHOMEpHOE ABIXXEHHE IO OKPY>KHOCTH. LleHTpocTpemuTenbHOE
YCKOpEHHe.

Junaamuka. Macca u cuna. BzaumoneiictBue Ten. 3akoHbl JHHAMUKH. CHIIBI B
IpUPOJIE.
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CriocoOb1 m3Mepenus cwil. HepianpHas cucTeMa oTcueTa. 3aKOH BCEMHPHOTO
Tsirotenusi. HeBecoMoCTb.

2.3aKOHBI COXpaHEHUS B MEXaHHUKE.

Nmmynsc Tena. 3aKk0H COXpaHEeHUs UMITYJIbCA.

PeaktuBHOC nBKeHHME. MexaHudeckas pabora. MornHocTh. Paborta cuiibl
TATOTCHUS, CUJIBl YNPYTOCTH M CWIBl TpeHus. MexaHuueckas SHEprus.
Kunerunueckas sneprusi.

Kunerngeckas sHeprus u pabota. [loTeHnmanpHast SHEPTHs B TPABUTAIIIOHHOM
nouie.

[MoTeHnmanpHas SHEPTUs yupyro ae(GopMHpPOBAHHOTO Tena. 3aKOH COXPaHCHHUS
MOJTHON MEXaHUYECKOW SHEPTHUH.

JemoHcTpanuun

OTHOCHUTENBHOCTh MEXAaHUUECKOT'O IBUKEHUSL.

Bunbr MexaHMIECKOTO TBMKCHHUS.

MuepTHOCTH TEN.

3aBUCUMOCTh YCKOPEHUS TeJla OT €r0 MacChl U CUIIBI, IEUCTBYIOLIEH Ha TEJO.
PaBeHCTBO ¥ MPOTHUBOMOJOXKHOCTH  HAMpaBiCHUS CHUN  JCUCTBUS U
MPOTUBOJIEHCTBUSL.

HesecomocTs.

PeakTuBHOE IBMXKEHHE, MOETH PAKETHI.

M3MmeHeHne SHepruM Npy COBEPIIEHUH PabOTHI.

TIpakTUueckue 3aHATUA
1. UccnegoBanue 3aBUCHUMOCTH CHJIBI TPEHUSI OT MACCHI Tela.

CamocrosTensHas pabota 00yJaromuxcs

IToBTOpEHHE W 3aKpPEIUICHHE paHee M3YYCHHOTO MaTepHajia C HCIOJIb30BaHUEM
KOHCIIEKTA JICKIIMH, PEKOMEHI0BAHHBIX HCTOYHUKOB U JINTEPATYPBI, MOJATOTOBKA
K PAaKTHYECKUM 3aHATHSIM

Brinonnenue pedepara

Tema 3. OCHOBBI MOJIEKYJIIpHOU
(U3UKU U TEPMOAMHAMHKH

Conepxanne yaeOHOTO MaTepraa:

Jlexun

1.MonexynsipHast puzuKa.

AToMmmcTHYECKas TeOpHsl CTPOCHHs BemlecTBa. HaOmromeHuss W OMBITHI,
MOJTBEP)KIAIOIINE aTOMHO-MOJIEKYJISIPHOE CTpPOEHHE BemecTtBa. Maccel u
pasMepsl MouieKysl. TeruioBoe [BHXKEHHME YacTHIl BelecTBa. bpoyHoBckoe
nBrkeHne. MneanbHblil ra3z. TemnepaTypa Kak Mepa cpeiHEH KHHETHYECKOH
SHEPTUM YacTHUIl. YpaBHEHHE COCTOSHHUS WIealbHOTro rasa. M3omporiecchl M uX
rpaduku. OObSICHEHNE arperaTHBIX COCTOSIHUH BeliecTBa U (ha30BBIX IEPEXOI0B
MEXIY HIMH Ha OCHOBE aTOMHO-MOJICKYJISIPHBIX IPEACTaBICHHH.

CBs3pb MEXKIY MABJICHHEM M CpeIHEH KMHETHYCCKOW JHEPTHEeH MOJIEKYJ rasa.
Pabora raza. Momens xunkoctH. [I0BEepXHOCTHOE HATSDKCHHE M CMAdMBaHWE.

¥1,¥3,31,32
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Kpucrannmaeckre un amopdHbIie BemiecTBa. JKuakue KpUCTaIbL.

2. TepmoamHAMHKA.

BayTpennsis sHeprus. Pabora u TemmooTmada Kak CHOCOOBI HM3MEHCHHS
BHYTpeHHeW 3Hepruu. IlepBbiii 1 BTOpON 3aKOHBI TEPMOJUHAMUKU. [IpUHITUTIBI
nevictBus TeroBbix MamuH. KITJ] TerioBeix aBurareneii. TemioBsie MalInHbL 1
UX TPUMEHEHHE. OKOJOTHYECKHE TMPOOJIEMBI, CBS3aHHBIE C MPUMEHEHUEM
TETUIOBBIX MAIIIUH U MPOOJIEMbI SHEPrOCOCPEKCHUSI.

JemoHcTpaiuun

JIBmkeHHe OPOYHOBCKHX YaCTHII.

Huddysus.

SIBNeHNs MOBEPXHOCTHOTO HATSDKEHUS M CMAaYHBAHMA.

Kpucranisl, amopdHbIe BemecTBa, KUIKOKPUCTATUIMYECKUE TENa.

M3MeHeHne BHYTPEHHEH 3HEPTUU TeJl IPU COBEPIICHUN PabOTHI.

HpaKTI/I‘{eCKI/IC 3aHATHA

CamocrosTenpHas paboTa 00yJaronuxcst

[ToBTOpeHMe U 3aKperuicHne paHee M3YYeHHOTO MaTepHala C UCIONb30BaHHEM
KOHCIICKTa JICKIIUY, PEKOMEHIOBAHHBIX UCTOYHUKOB H JINTEPATYPhI, TOJATOTOBKA
K IPaKTUYECKUM 3aHATHIM

Brmonanenne pedepara

Tema 4. OCHOBEHI JIEKTPOTMHAMUKH

Copeprkanre yueOHOTO MaTepuaa:

Jlexmus

1.9nexTpocTaTuka.

B3anMopeiicTBre 3apsOKEHHBIX Tell. DICKTPUUISCKUAN 3apsia. 3aKOH COXpPaHCHUS
JJeKTpUUecKoro 3apsaa. 3akoH KyrnoHa. DieKTpocTaTHuecKoe IIOJe, €ro
OCHOBHBIE XapaKTEPUCTUKU U CBSI3b MEXKAY HUMH. [I[pOBOHUKHN U U30JISITOPHL B
3JIEKTPOCTATUYECKOM TI0JI€. DJICKTpPHUEcKas €MKOCTh KOHJACHCATOpa. JHEPrus
3JIEKTPOCTATUYECKOTO OIS

ITocrosusbi TOK. I[locTOsSHHBINA nekTpudeckuil Tok. Cuiia TOKa, HaMpsLDKEHUE,
JJIEKTPUIECKOE COINpoTHBIeHNe. 3akoH OMa sl y4JacTKa IEemH W TOJTHOM
3JIEKTPUYECKOH 1ETIH.

Pabora u momHOCTh mocTtossHHOrO ToKa. 3akoH Jlxoyms—IJlenna. TeruoBoe
JIEHCTBHE DIEKTPHIECKOTO TOKA. DIECKTPUICCKUI TOK B pa3IMIHBIX Cpefax.

2. MarauTHoe 1oiJe.

MarnuTHoe TOJie U €r0 OCHOBHBIE XapaKTECPUCTUKHU. JleficTBHE MarHUTHOTrO
MoJiss Ha MPOBOJHUK C TOKOM. 3akoH Awmrmepa. OnexTpoasurartens. Cuia
Jlopenna.

SIBneHne AIEKTPOMAarHUTHOW MHAYKIMH. 3aKOH 3JIEKTPOMArHUTHON WHIYKITHH.
[Ipasuiio Jlenna. Camonnmykius. UHAYKTUBHOCTH. DHEPrusi MarHUTHOTO TOJIS.
JemoHcTpaiuu

DJIeKTpU3amys Tell.

Y1,¥3,V5,31,32
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BzaumopeiicTBre 3apsKEHHBIX TEl.

HarpeBanne npoBOJHUKOB C TOKOM.

OmnsIT Opcrena.

BzaumoaeiicTBre NpOBOJHUKOB C TOKOM.

JelicTBEe MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.
Pabora snekrpoaBurarens.

SIBneHue 3MeKTPOMAarHUTHON MHAYKIIUH.

TIpakTUueckue 3aHsATUA

1. COopka AJIEeKTPUYECKON IENMU W U3MEPEHUE CHUJIbI TOKA U HATIPSKEHUS 2
Ha €€ pa3IMYHbIX y4acTKax.
CamocrosTenpHas padboTa 00yJaronuxcst
[loBTOpeHHEe 1 3aKpemieHne paHee M3YyYeHHOro MaTepHala C WCHONb30BaHHEM
KOHCIIEKTA JIEKIIUH, PEKOMEHIOBAHHBIX HCTOYHUKOB U JINTEPATYPHI, TOArOTOBKA 2
K IPaKTUYECKUM 3aHATUIM
Brimonnenue pedepara
Conepxanue yueOHOTo MaTepHuana: 10
Jlexmu
1.Mexanuueckue KojaeOaH!sI U BOJIHBI.
CBobonnbie konebGanus. Ilepmon, wactora ©W  aMIIUTYyZAa KOJeOaHMIA.
lapmoHnueckne komnebanus. MaTeMaTHUSCKUM W TPYKUHHBIA MasTHHUKH.
[IpeBpatieHne 3Hepruy NIpu rapMOHNYECKUX KOJICOAHMSIX.
MexaHnuecKre BOJTHBI M UX BHUIBL. 3BYKOBBIE BOJHBI. YIJIBTPa3BYKOBEBIE BOJIHBL.
VYIbTpa3ByK U €r0 HCIIOJIb30BaHUE B MEIUIIMHE U TEXHHKE.
ONeKTpOMarHuTHBIE KojieOanwss W BOJMHBL (CBOOOIHBIC JIIEKTPOMArHUTHBIC
KOJIeOaHusl.
Konebarenbuprit KOHTYP. dopmyna TomcoHa. BreinyxneHHble
JNIEKTPOMAarHUTHBIE  KOJIeOaHusl. lapMoHHYECKHE  3JEKTPOMarHUTHBIC

Tema 5. KosieGaHuUS ¥ BOJTHBI KoJIeOaHmsI. DIEKTPHUSCKUA pe3oHaHc. IlepeMeHHBIH TOK. DJIEKTpOreHepaTop. 4 V1,Y3,Y5,31,32

[ony4yenune u nepenava anexTposHepruu. [Ipobiaemsl sHeprocOepeKeHusl.
ONEeKTpOMarHuTHOEe  TOJeE. ONEeKTPOMarHuTHeIE  BOJIHBI. CkopocTb
JEKTPOMAarHUTHBIX ~ BOJIH.  [IpUHIMIBI  paguoCBs3U M TEICBUICHHUA.
Hcnonp3oBaHUe  JIEKTPOMArHUTHBIX ~ BOJIH  pa3IM4YHOTO  JHara3oHa B
TEXHUUYECKUX CPEJICTBAX CBA3M, MEANULIMHE, IPH U3YUEHUU CBOWMCTB BEIIECTBA.
2.CBETOBBIEC BOJIHBI.

Pa3Butue npencrasieHuil o npupojie cBeTa. 3aKOHbI OTPAKEHUS U IIPEJIOMIICHUSA
ceeta. Untepdepenuns ceera. dudpakums cBera. [AudpaknuoHHas pererka.
Ilonapuzanus ceeta. [ucnepcust cBera. JIun3pl. PopMyna TOHKON JIHH3BI
Onrudeckre mpuoopHI.

JemoHcTpanuu

Konebanust MaTeMaTnieckoro ¥ Npy>KMHHOT'O MasiTHUKOB.
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Pabota amektporenepaTopa.

M3nydeHue u mprueM 3JICKTPOMarHUTHBIX BOJTH.
PannocBs3e.

Paznoxxenune 6emoro cBera B CIEKT).
WuTtepdepeniys u audpakiiys cBeTa.

OTpakeHue u NpeIoMICHUE CBETA.
OnTuyeckre mpruOOpEL.

IIpakTUueckue 3aHsATUA
1. M3ydenne konebaHmii MaTeMaTHIECKOTO MassTHHKA.
2. Nzyuyenne unTepdepeHnnu u qudpakify CBETa.

CamocrosTenpHas paboTa 00yJaronuxcst

[ToBTOpeHME U 3aKpeIUicHne paHee M3YYEHHOTO MaTepHala C HUCIONb30BaHHEM
KOHCIICKTa JICKIIUY, PEKOMEHIOBAHHBIX UCTOYHUKOB H JINTEPATYPhI, TOJATOTOBKA
K MIPAKTUYECKUM 3aHSATUSIM

Brmoanenne pedepara

Tema 6. DneMeHTBI KBAHTOBOM
¢bu3uKu

Conepxanne yaeOHOTO MaTepraa;

Jlexmus

1.KBaHTOBBIE CBOICTBA CBETA.

PaBHoBecHOe  TemnoBoe — u3nydeHue.  KBaHtoBas — rumoreza  Ilimanka.
®dotosnextpuueckuii  3pdexr. VYpaBHeHne ODUHIMITEHHA [JIsI  BHELIHETO
dhotoaddekra. Doton. [laBnenue creta. Jlyanusm CBOMCTB cBeTa.

®dusuka aroma. Moaenu crpoeHus aroma. OnbiT Pesepdopaa. [Toctynarer bopa.
OObscHeHHE JUHEHYaTOoro CHeKTpa BOAOPOAAa HAa OCHOBE KBAaHTOBBIX
noctynatoB bopa. Ilormomenue u ucmyckanue cBera aTtomoM. KBaHToBas
sHeprus. [lpuHUMI JEHCTBUS W HUCIONb30BaHUE Jazepa. Onruyeckas
CIEKTPOCKOMHSI KaK METO/I M3YUEHHS COCTaBa BEIIECTBA.

2. ®u3uka aTOMHOTO sIIpa ¥ 3JIEMEHTAPHBIX YaCTHLI.

CoctaB U cTpoeHue aToMHOro sfpa. CBOMCTBA SIAEPHBIX CHJI. DHEPIHs CBS3H U
JeQeKT Macchl aTOMHOTO sipa. PaMOakTHBHOCTB. BUIBI pagroakTHBHBIX
MpeBpalieHnid. 3aKoH PaJroaKTUBHOTO pacmana. CBoicTBa HMOHU3UPYIOIMINX
SIIEPHBIX U3TydYeHUU. PaquoakTUBHBIE U3IIYYEHUS] U UX BO3JCUCTBUE HA KUBHIC
OpraHm3Mbl. SlaepHble peakunu. SJnepHas sHepreTHKa. DiIeMeHTapHbIE YaCTUIIHL.
@yHIaMEHTAJIbHBIE B3aUMOJICUCTBUSL.

JlemoHcTpanuu

®doroaddexr.

DOTOINEMEHT.

Wsnyuenue nasepa.

Jluneituateie CEKTPHI PA3IMYHBIX BEIIECTB.

CUeTurK NOHU3UPYIOMINX H3TydeHUH.

IIpakTHueckue 3aHsATUA

Y1,V5, 31,32
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CamocTosTeNbHas paboTa 00yJarOIIHXCs

[ToBTOpeHUEe U 3aKperuicHne paHee M3YYeHHOTO MaTepHala C HUCIONb30BaHHEM
KOHCIIEKTA JICKI[UH, PEKOMCH/IOBAHHBIX HCTOYHHUKOB U JINTEPATYPHI, MOATOTOBKA
K IPaKTUYECKUM 3aHATHIM

Brinonnenue pedepara

Tema 7. BecenrenHnast v €€ DBOTIONHS

Copepixkanne yueOHOTO MaTepuana:

Jlexmu

1.Ctpoenue u pa3zsutue BeeneHHOM.

Kocmomorusa. 3Be3mpl. TepmosimepHbld cuHTE3. MoIens pacHIHPSIOMICHCS
Bcenennoi.

2 IMpoucxoxaenue CONHEUHON CUCTEMBI.

IIpoTocomrne m mpororutaHeTHble obyaka. OOpasoBanue ImiaHeT. [IpoGiema
CYIIIECTBOBAHUS BHE3EMHBIX IIHBHIIU3AIUI.

CoBpeMeHHas Gu3ndeckas KapTHHA MUpA.

TIpakTUueckue 3aHsATUA

¥1,31,32

CamocrosTenpHas paboTa 00yJaronuxcst

[ToBTOpEeHME M 3aKpeIUicHUE paHee U3yUYEHHOIO0 MaTepHala ¢ UCIOIb30BaHHEM
KOHCIICKTa JICKIIUY, PEKOMEHIOBAHHBIX UCTOYHHUKOB H JINTEPATYPBI, TOJATOTOBKA
K IPaKTUYECKUM 3aHATHSIM

Brmonnenne pedepara

Paznen 2. Xumus. OO1iast 1 HEOpraHUYeCKast XUMUSL.

Tema 8. Beenenue

Coneprxanne yaeOHOTO MaTepraa;

Jlexus

1.XuMudeckass KapTMHa MHpa KaK COCTaBHas 4YacThb €CTECTBEHHO-HAy4YHOH
KapTUHBI Mupa. Pois XMMHM B KM3HU COBpEMEHHOTO oOmiecTBa. Hopeifmme
JOCTIDKCHHUS XUMHUYECKON HAayKH B IIaHE Pa3BUTHA TEXHOJIOTUH: XMMHUYECKas
TEXHOJIOTHSI — OMOTEXHOJIOTUS - HAHOTEXHOJIOTHSL.

2.IlpuMeHeHHe IOCTHKEHWH COBPEMEHHOW XHMMHUU B TyMaHHTapHOW cdepe
JeSITEIbHOCTH O0LIEeCTRA.

IIpakTHueckue 3aHsATUA

CamocrosiTensHas paboTa 00ydaromumxcs

[loBTOpEHME UM 3aKpelsIEeHHE paHee U3yYEHHOro MaTepHala ¢ MCIOIb30BaHUEM
KOHCIIEKTa JIEKI[UH, PEKOMEH/IOBAHHBIX UCTOYHUKOB U JINTEPATYPHl, IOArOTOBKA
K IPaKTUYECKUM 3aHATHIM

Brimonnenne pedepara

Tema 9. OcHOBHbIE TNOHATHS U
3aKOHBI XUMUU

Coneprxanne yaeOHOTO MaTepraa:

Jlexus
1.Ilpeamer xuMum.
BemniectBo. Atom. Monekyna. XuMHYECKHH JIEMEHT B ()OPMBI €ro

¥1,¥3,31,32
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cymiecTBoBaHus. [IpocThie 1 CIOKHBIE BEIECTBA. AJIIOTPOITUS U €€ IPUIHHEI.
JemoHcTpanus

HabGop mopeneit aToMOB 1 MOJICKYII.

2.13Mepenue BemecTra.

OcHoBHBIE 3aKOHBI XUMUH. Macca aTOMOB ¥ MOJEKYJ. ATOMHasl €IMHUTIA
Macchl. OTHOCUTEBbHBIEC aTOMHAs M MOJISKYJIIpHas Macchl. KonnuecTBo
BEIICCTBA.

ITocrosaHas ABorampo. MomspHas Macca. 3akoH ABoraapo. MoJSIpHBEIN 00beM
ra3os.

3aKOH COXPaHEHUS MacChl BEIIIECTBA.

IIpakTUueckue 3aHsATUA
1.PacdeTsl 10 XuMHYECKHM (HOpPMYJIaM.

CamocrosiTensHast paboTa 00ydaromumxcs

[loBTOpEHME M 3aKpeIIEHHE paHee U3YUYEHHOIO0 MaTepHalia ¢ UCIOIb30BaHHEM
KOHCIIEKTA JIEKIIUH, PEKOMEH/IOBAHHBIX UCTOYHUKOB U JINTEPATYPHL, IOArOTOBKA
K IPaKTUYECKUM 3aHATUIM

Brimonnenne pedepara

Tema 10. [lepuoguaeckuii 3aKoH

u Ilepuoanueckas cucrema
XHUMUYECKUX 3nmementoB J[. U.
Menneneena

CopeprkaHre yueOHOTO MaTepuaa:

Jlexums

1.01kpoITHE [leproandeckoro 3akoHa.

Ilepuonnueckass cucrema xumuuyeckux saeMeHToB [I. M. MenpeneeBa Kak
rpaduueckoe orodpakenue [lepuoaudeckoro 3akona. [lepuoaudeckuii 3aK0H U
CHUCTeMa B CBET€ y4YeHHS O CTPOCHWM aroMa. 3aKOHOMEPHOCTH H3MEHEHHS
CTPOCHUSI DIIEKTPOHHBIX 000JIOUEK aTOMOB U XUMHYCCKUX CBOMCTB 00pa3yeMbIX
3JIEMEHTaMU MPOCTHIX U CII0KHBIX BEIIECCTB.

2. 3nauenue [lepuoamdeckoro 3akoHa u IleprnoaudecKkoil CHCTEMBI XMMHYECKIX
anemenToB /. V1. MenaeneeBa nisi pa3BUTUSL HAYKU U MOHUMAHUS XUMHUYECKOM
KapTUHBI MUpa.

JlemoHcTpaius

Paznuunbie ¢popmer Ilepuoaudeckoil CUCTEMbl XMMUYECKUX 3jemeHToB JI. U.
Meneneena.

HpaKTI/I‘{eCKI/IC 3aHATHA

CamocrosTenpHas padboTa 00yJaronuxcst

[ToBTOpeHMEe M 3aKkperuicHne paHee M3YYeHHOTO MaTepHala C UCIONb30BaHHEM
KOHCIIEKTA JIEKI[UH, PEKOMEH/IOBAHHBIX HCTOYHHUKORB U JINTEPATYPhI, MOTOTOBKA
K IPaKTUYECKUM 3aHATHIM

Brinonnenue pedepara

V1,¥3,31,32

HUroro 3a 1 cemectp

76

Tema 11. Ctpoenue BemecTBa

CopeprkaHne yueOHOTO MaTepuaa:

N

Jlexmus

V1,¥3,31,32
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1.IIpupona XUMHUIECKON CBSI3H.

KoBanentHas cBsi3b: HemoiisipHas W mnojsipHas. MoHHas cBs3b. KaTtuoHel u
aHUOHBL. MeTanmnuyeckas cBa3b. BomopoaHas CBs3b.

2. B3anMOCBS3b KPHUCTAIUIMYECKUX PEIICTOK BEIICCTB C Pa3IMIHBIMH THIIAMU
XHMHYCCKOM CBSI3H.

JemMoHcTpanus

OO0pa3ibl BEMECTB ¥ MATEPUAJIOB C Pa3JIMYHBIMH TUIAMH XUMHUYECKOU CBSI3H.

TIpakTUueckue 3aHsATUA

CamocrosTenpHas padboTa 00yJaronuxcst

IToBTOpEeHME U 3aKpeIUieHUE paHee W3YYEHHOTO MaTepHalia ¢ UCIOIh30BAaHHEM
KOHCIICKTa JICKIIUY, PEKOMEHIOBAHHBIX UCTOYHUKOB M JINTEPATYPhI, MOJATOTOBKA
K IPaKTUYECKUM 3aHATHIM

Brimonmuenue pedepara

Tema 12. Boga. PactBopsr

CopeprkaHre yueOHOTO MaTepuaa:

Jlexnus

1.Boxa B mpupose, ObITY, TEXHUKE M Ha TPOU3BOJICTBE.

®dusnveckre U XUMHUYCCKUE CBOWCTBA BOJBI. 3arpsS3HHUTEIHM BOJBI U CIIOCOOBI
ouncTky. JKecTkas BojIa U € yMsTYCHHUE.

OnpecHeHue BOIBI. ATperaTtHble COCTOSHHS BOIBI M €€ MEepeXoIbl U3 OJHOTO
arperaTHoro COCTOSTHUS B JIPYTOE.

2.PacTBOpeHME TBEP/BIX BENIECTB U T'a30B.

3aBHCHMOCTh PACTBOPHMOCTH TBEPJBIX BEIIECTB M Ta30B OT TEMIEpaTypHl.
MaccoBast monst BeIIecTBA B pacTBOpe Kak cmoco0 BBIpAKEHHUS COCTaBa
pacTBopa.

JemoHcTpanus

Pu3nvecKre CBOICTBA BOBI: TOBEPXHOCTHOE HATSHKEHHE, CMauyHBaHHE.

IIpakTHyueckue 3aHsATUA

¥1,¥2,¥5,31,32

CamocrosiTensHast paboTa 00ydaromumxcs

[loBTOpEHME M 3aKpeIICHHE paHee U3yUYEHHOIO0 MaTepHala ¢ UCIOIb30BaHHEM
KOHCIIEKTa JIEKI[UH, PEKOMEH/IOBAHHBIX UCTOYHUKOB U JINTEPATYPHl, IOArOTOBKA
K IPaKTUYECKUM 3aHATHUIM

Brimonnenne pedepara

Tema 13. Xumuueckne peakuuu

Coneprxanne yaeOHOTO MaTepraa:

Jlexus

1.IToHsATHE O XUMHUYECKOMN peaKuy.

Tunbl xuMuveckux peakuuii. CKopocTh peakuu U GpakTopsl, OT KOTOPBIX OHA
3aBUCHT. TemnoBoi 3pPeKT XUMHUECKOH peakInu.

2. XUMUIECKOE PAaBHOBECHE U CIIOCOOBI €r0 CMEITICHHUS.

JlemoHcTpanuu

XHWMUYECKHE PEAKIIH C BBIJIEICHUEM TeTJIOTHI.
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OO6paTIMOCTh XUMHUYECKUX PEAKITHA.

TIpakTUueckue 3aHsATUA
1. 3aBucumoctb CKOpPOCTHU XUMHYCCKOH p€akuun OT Ppas3JINYHbIX (baKTOpOB
(TeMnepaTprI, KOHICHTpAall1 BEIICCTB, I[eI\/'ICTBI/ISI KaTaJ'II/I3aTOpOB).

CamocrosTebHast paGOTa 06yqa}0mnx051

IToBTOpEHHE U 3aKpEIUICHHE paHee U3YUEHHOTO MaTepuasia ¢ UCIOJIb30BaHHEM
KOHCIIEKTA JICKI[UH, PEKOMEH/TOBAHHBIX HCTOYHHUKOB U JINTEPATYPHI, MOTOTOBKA
K PAaKTHYCCKUM 3aHATHSIM

Brinonnenue pedepara

Tema 14. Heopranuieckue
COCIMHEHMUSI

Coneprxanne yaeOHOTO MaTepraa:

Jlexmus

1.Knaccugukanus HeopraHn4ecKux COSIMHEHUH U UX CBOHMCTBA.

Okcuapl, KHCIOTHL, OCHOBaHHUS, COJH. XHMHYECKHE CBOWCTBA OCHOBHBIX
KJIJACCOB HEOPTraHMYECKUX COEIWHEHWH B CBETE€ TEOPUU DJIIEKTPOIUTHIECKON
nuccormanuu. [lonsatue o ruaponuse coneid. Cpena pacTBOPOB CONEH: KUCas,
HeWTpalbHas, menoyHas. Bogopoanslii mokasarens pH pacTBopa.

Mertamuel u HeMeTawiel. Mertamiel. O0mue (HU3HMYECKHe W XHUMHYSCKHE
CBOMCTBa METa/UIOB, OOYCIIOBJICHHBIC CTPOCHHEM aTOMOB W KpPUCTAIOB U
MOJIOKEHUEM METAJUIOB B AJICKTPOXUMHUYECKOM psiy HampspkeHuid. OOrue
crocoObl  modydeHus: meramuioB. CrumaBel: 4epHble W IBeTHbIC. Kopposus
METAJIJIOB U CIIOCOOBI 3aIITUTHI OT HEe.

Hemeramnpl, OOmass xapakTepUCTHKA TJaBHBIX MOATPYII HEMETAUIOB Ha
npuMepe raJIOTE€HOB. OKHCINTETHFHO-BOCCTAHOBUTEIHHBIE CBOICTBa
HEMETAJIJIOB.

2. Baxueimme CcOeAMHEHUS METAUIOB K HEMETANIOB B  MPUPOJE U
X035 CTBEHHOM ACSITEIIBHOCTH YEJIOBEKA.

3amuTa OKpY)KaloIeld cpenbl OT 3arpsS3HEHUS TSDKENBIMH MeTallllaMH, a30Ta,
Cephl, yraeposa.

JemoHcTpanuu

B3anMopeiicTBe MeTalIOB ¢ HeMeTautaMu (IIMHKA C CEpoi, aFOMHUHHS C
HOJIOM), paCTBOpAaMH KHUCIIOT U IETOYCH.

l'openne MeTamios (IIMHKa, kKelie3a, MarHus) B KUCIOPO/IE.

BzaumopeiicTBre a30THOM U KOHIIEHTPUPOBAHHOM CEPHOM KUCJIOT C MEJIbIO.
BoccraHoBUTENBHBIE CBOMCTBA METAILIOB.

XUMHUUECKHEe CBOMCTBA COCAMHEHUI METAIIIOB.

[IpakTudeckue 3aHATUSL
1.Peaxnimn oOMeHa B BOJTHBIX PACTBOPAX JIEKTPOJIUTOB.

CamocrosTenpHas paboTa 00yJaronuxcst
[ToBTOpEeHME M 3aKpeIUieHUE paHee W3YUYEHHOTO0 MaTepHalia ¢ UCIOIh30BAaHHEM
KOHCIIEKTA JICKITUH, PEKOMEHJIOBAHHBIX HCTOYHHKOB U JINTEPATYPHI, MOJrOTOBKA

Y1,¥2,¥3,¥5,31,32
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K TIPAKTUYICCKUM 3aHSTHIM
Brinonnenue pedepara

Pazgen 3. Xumus. Opranuueckasi XuMUs.

Tema 15. Oprannyeckre COeTUHCHUS

Copepikanne yueOHOTO MaTepHana:

Jlexuus

1.OcHOBHBIE TIOHATHS OPTAaHMYECKON XMMHH U TEOPHUS CTPOCHUSI OPTaHUIECKUX
COCTMHCHUM.

[Monstue w3omepuu. Bumpl n3omepuu: CTpyKTypHas (YIICPOJHOTO CKEJeTa,
MOJIO’KEHUS KPaTHOM CBSI3M WK (PYHKIIMOHAIBHOMN TPYIIITEI), TPOCTPAHCTBEHHAS.
MHoroo0pasue OpraHu4ecKuX COCTUHCHU.

Yrnesonoponsl. [lpenenbHple W HempedenbHbIC yriieBoAopoasl. CTpoeHue
YTIEBOIOPOIOB, XapakTepHbIE XWMHYECKHE CBOMCTBA  YIJIEBOAOPOIOB.
IIpencraBuTenn  yriaeBOAOPOAOB: METaH, OTWJIEH, AaleTHieH, OeH30lI.
[IpumeHeHre  yrieBOJOPOJOB B OpraHMYECKOM  cuHTe3e.  Peakmus
nonuMepuzanui. HedTh, ra3, KaMeHHBI yrojib — MNPUPOJHBIE HUCTOYHHUKU
YTIIEBOIOPOJIOB.

2.Kucnopojcoaepkaiiiue OpraHuueCKue BeIecTna.

CroupTel, KapOOHOBBIE KHCJIOTBI M CIIOKHBIE OJ(HUPBL WX CTPOSHUE U
XapaKTepHble XUMHUYECKHe CBoiCTBa. llpencraBurenn KHCIOPOACOAEPIKAIINX
OPTaHMYECKUX COCJWHEHWI: METHJIOBBIH M OTHJIOBBIM CHHPTHI, TIUICPUH,
YKCYCHasi KUCJIOTa. MBUIa KaK COJI BBICHIMX KapOOHOBBIX KUCIOT. JKHUpBI Kak
CJIOKHBIC d(PUPEI.

YTIIeBobl: TITI0K03a, KpaxMall, IeJUTI0II03a.

A3oTcojiepKaIiue OpraHuIecKue COSTUHCHNUS. AMUHBI, aMUHOKHCIIOTHI, OCITKH.
Crpoenne u Omosorndeckas QyHKITHS OCIKOB. XUMHUYECKHE CBOMCTBA OCITKOB.
I'eneTndeckast cBsI3b MEXKIY KJIacCaMH OPraHUYECKUX COCTUHEHHIA.
JlemoHcTpanuu

[Tomydenue >THIEHA U €0 B3aUMOJICHCTBUE C PACTBOPOM IIEPMaHTaHATA KaJIHS,
OpOMHOI BOJIOH.

Peakmust moiryueHust yKCyCHO-3THIIOBOTO 3upa.

KauecTBeHHast peakiiyisl Ha TITUICPUH.

IIBeTHBIC peakiny OCIIKOB.

IImactmMaccel u BojokHa. IlonsTe o nactmaccax. TepMOIUIACTUYHBIE WU
TEPMOPEAKTHBHBIEC TOIUMEPhl. OTHEIbHBIE TPEIACTABUTEIIM CUHTETHUYECKUX H
UCKYCCTBEHHBIX TOJMMEPOB:

(heHoI0pOpMaBICTUAHBIE CMOJIBI, TOTHBUHUITXIIOPHI, TEPIIOH, TSTUTYIIONI.
ITonsiTHe 0 XUMHYECKUX BOJOKHAaX. HarypanbHbIE, CHUHTCTUYECKHE H
HUCKYCCTBEHHBIC BOJIOKHA. OTICIbHBIC MPEICTABUTEIN XUMHYECKHUX BOJOKOH:
areTatHoe (TpUAlETaTHBIM MIENK) M BHCKO3HOE BOJOKHA, BUHIIXJIOPUIHBIE
(X7TOpWH), TOJMHUTPWIbHBIC (HUTPOH), TIOJMAMHAHBIE (KamlpoH, HEWIIOH),

¥12,¥3,31,32
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nommdGUpHEIC (JTaBcaH).
JemoHcTpanus
Paznunble BUIBI MIACTMACC ¥ BOJIOKOH.

HpaKTI/I‘{eCKI/IC 3aHATUA
1.03HaKOMIICHHE C CHHTECTHYCCKHUMU U HNCKYCCTBCHHBIMHU INOJIMMEPAMU.

CamocTosTeNbHas paboTa 00yJarOIIUXCS

[ToBTOpEeHME M 3aKpeIUieHUE paHee U3YUYEHHOrO0 MaTepHalia ¢ UCIOIb30BaHHEM
KOHCIIEKTA JIEKI[UH, PEKOMEHJIOBAHHBIX HCTOYHHUKOB U JINTEPATYPHI, TOJTOTOBKA
K IPaKTUYECKUM 3aHATHIM

Brimonuenue pedepara

Tema 16. Xumus u >x13Hb

CopeprkaHre yueOHOTO MaTepuaa:

Jlexms

1.XuMuUs 1 OpraHu3M YeIIOBEKA.

XuMHUYEeCKHEe DJIEMEHTHl B  OpraHm3Me ueioBeka. (OpraHudeckue W
Heopranuveckue peniectsa. OCHOBHBIC JKU3HEHHO HEOOXOAMMEBIC COCTUHEHUS:
OCJIKH, YTIICBOBI, )KHPHI, BATAMUHBL. YTJIICBOIBI — TJIABHBIA HCTOYHUK dHEPTHUN
oprau3ma. Ponb XHUpOB B opraHu3Me. XOJIECTEPUH U €0 POJIb B 3/I0POBBE
YeJI0BEKa.

2.MuHepanbHBIE BeEMIECTBA B TNPOAYKTaX MUTAHUS, IHINCBBIE JTOOABKH.
CoanmancupoBaHHOE MTHTAHUE.

Xumus B ObiTy. Boma. KadectBo Bombel. Moromue u YHUCTSIIUE CPEACTBA.
[IpaBuiia 6e30macHOM pabOThI CO CPeICTBAMHU OBITOBOM XMMHMH.

IIpakTUueckue 3aHsATUA

¥2,¥4,¥5,31,32

CamocrosTenpHas paboTa 00yJaronuxcst

[ToBTOpEeHME 1 3aKpeIUieHUE paHee W3YUYEHHOrO0 MaTepHalia ¢ UCIOIh30BaHHEM
KOHCIIEKTA JIEKI[UH, PEKOMEHJIOBAHHBIX HCTOYHHKOB U JINTEPATYPHI, OJTOTOBKA
K IPaKTUYECKUM 3aHATHSIM

Brimonmuenue pedepara

Pasnen 4. buonorus

Tema 17. buosiorusi - COBOKYIHOCTb
HayK O >XMBOM mpupojae. Meroasl
HAy4YHOTO MO3HAHUS B OMOJIOTHH

Coneprxanne yaeOHOTO MaTepraa;

Jlexms

1.2KuBas mpupojia kak 00bEKT U3yUCHHUS OMOJIOTHH.

MeTo/1bI UCCIIeIOBAHNS )KUBOH MPUPOBI B OUOJIOTHH.

2.0npenencHre XU3HA (C TPHUBIICUYCHUEM Marepuaga W3 pa3fciioB (U3NKH U
XUMUH).

YPOBHU OpraHU3aINny KU3HH.

JemoHcTpanuun

YPOBHYU OpraHM3anny KA3HH.

MeTo/TbI TO3HAHMSI JKUBOU TTPUPOIBI.

HpaKTI/I‘IeCKI/IC 3aHATUA

¥2,¥4,31,32
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CamocTosTeNbHas paboTa 00yJarOIIHXCs

[ToBTOpeHUEe U 3aKperuicHne paHee M3YYeHHOTO MaTepHala C HUCIONb30BaHHEM
KOHCIIEKTA JICKI[UH, PEKOMCH/TOBAHHBIX HCTOYHUKOB U JINTEPATYPHI, MOATOTOBKA
K IPaKTUYECKUM 3aHATHIM

Brinonnenue pedepara

Tema 18. Knerka

Copepixkanne yueOHOTO MaTepuana:

Jlexmus
1.McTopust u3y4deHusI KICTKH.
OCHOBHBIC  TIOJIOKEHWS KIETOYHOH Teopuu. Kietka -  CTpPYKTypHO-

(yHKUMOHANBHAS (RJIEMEHTapHAas) eANHUIIA )KU3HU.

Crpoenue xnetku. [IpokapruoThl 1 3yKapruOThl — HU3IIKE U BBICIIHNE KIETOYHbIE
opraun3Mbl. OCHOBHBIE CTPYKTYPHBIC KOMIIOHEHTHI KIJICTKH DYKapHOT.
[ToBepxHocTHBIN ammapaT. CXeMaTH4YHOE OMHMCAHHE KUIKOCTHO-MO3aMYHON
MOJIENU KJIETOYHBIX MEMOpaH.

IluroruiasMma — BHYTpEHHSS cpela KIETKH, OpraHOWAbl (OpraHeIuibl).
Knerounoe sapo. DyHKIms sapa: XpaHEHHE, BOCIIPOM3BEICHHE U TIepeaada
HACJICICTBEHHOW WH(OPMAIMH, PEryJsus XUMUYECKOH aKTUBHOCTH KJIETKH.
CtpykTypa ¥ QyHKIIMH XPOMOCOM. AyTOCOMBI 1 TIOJIOBBIE XPOMOCOMBI.
2.MarepuanbHOe €AMHCTBO OKPY)KAIOIIETO0 MHPA M XUMHUYECKUI COCTaB JKUBBIX
OpTraHU3MOB.

Buonornueckoe 3HaueHNEe XUMHYECKHX 3J1eMEHTOB. Heoprannyeckue BemiecTsa
B COCTaBe KJIETKU. Ponb BOIBI KaK pacTBOPUTEISI M OCHOBHOTO KOMITOHEHTA
BHYTPEHHEH cpeabl oprann3MoB. Heoprannieckue HOHBL. YTIEBOABI U JTUIHIBI
B kietke. CTpykTypa u Ouonorniyeckue GyHKIUH OETKOB. AMUHOKHCIOTHI —
MOHOMepBI 0enkoB. CTpoeHne HYKJICOTHIOB M CTPYKTypa IMOJMHYKJICOTHIHBIX
neneit IHK u PHK, AT®.

Bupycsl u Oaktepuodaru. Heknerounoe crpoeHue, KM3HEHHBIH LUK U €ro
3aBUCHUMOCTh OT KJIETOUHBIX (opm skm3HH. Bupycer — Bo30OyauTenn
MH(EKIMOHHBIX ~ 3a00JeBaHMii; MHOHATHE 00  OHKOBHpycax.  Bupyc
ummyHozaeduura yenoseka (BUY). [Ipopunakruka BUY-nnpexym.
JlemoHcTpanuu

CtpoeHue MOJIEKYJIbI OeKa.

Crpoenne monekynsl JIHK.

CrpoeHue KIETKH.

CTpoeHune KICTOK MPOKapHOT U SYKapHuoT.

CrpoeHmne BUpyca.

[IpakTudeckue 3aHATUSL
1.HaGnroieHue KJIETOK pacTeHUH W KUBOTHBIX IMOJI MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenapaTax 1 X OMHCAHHE.

CamocrosTenpHas paboTa 00yJaronuxcst

V1,¥2,¥3,¥5,31,32
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IToBTOpEHHE W 3aKpPEIUICHHE paHee M3yYCHHOTO MaTepHajia C UCIOJIb30BaHUEM
KOHCIIEKTA JICKIIMH, PeKOMEHI0BAHHBIX HCTOYHUKOB U JINTEPATYPBI, MOJATOTOBKA
K MPAKTHYCCKUM 3aHATHSIM

Brinonnenue pedepara

Tema 19. Opranuzm

Coneprxanne yaeOHOTO MaTepraa:

11

Jlexus

1.0pranusm - equHOE 1IEII0e.

MHoroob6pa3ue opranu3MoB. OOMEH BEIIECTBOM W JHEPTHEH C OKpYyKaIOIICH
Cpezioi Kak HeoOX0IMMOE YCIIOBHE CYIIIECTBOBAHUS YKHBBIX CHCTEM.
CriocoOHOCTh K CaMOBOCIIPOM3BEICHUIO — OJHA M3 OCHOBHBIX OCOOCHHOCTEH
JKUBBIX OPraHuW3MOB. JleleHWe KISTKM — OCHOBA pOCTa, pa3BUTHA U
pa3MHOXKEHHUS OpraHu3MoB. becnonoe pa3MHokeHue. IlosioBoi mporecc u
NoJI0BOE pa3MHOKeHHEe. OIIOA0TBOPEHHUE, €r0 OMOJIOTHUECKOE 3HAUCHHE.
2.IlonsTHE 00 MHIUBUAYAILHOM (OHTOTCHE3), IMOPHOHAILHOM (AMOPHOTECHE3) U
MOCTAMOPHOHATIFHOM Pa3BUTHH.

NnauBunyansHOE pa3BUTHE YEIOBEKA M €T0 BO3MOYKHBIE HAPYIICHHUS.

3. O01mue npeACcTaBICHHS O HACICICTBEHHOCTH H N3MEHYHBOCTH.

I'emernyeckass TEPMUHOJIOTHSI U CHMBOJIMKA. 3aKOHOMEPHOCTH HACIIEJIOBAHUSI.
HacnenoBanne mpusHakoB y denoBeka. [lomoBeie xpomocomel. CrerieHHOe ¢
MOJIOM HaclenoBaHue. HacnencTBeHHbIE OOJE3HM YEIOBEKAa, WX NPUYUHBI U
npo¢unakTrka. COBpeMEHHBIC MTPEICTABICHUS O TCHE U TEHOME.

l'eHeTnueckre 3aKOHOMEPHOCTH HM3MEHYMBOCTH. Kiaccudukamms —Qopm
W3MEHYHMBOCTH. BiusiHUEe MyTareHOB Ha OpraHKU3M YEIIOBEKa.

IIpenmer, 3amaum W METOABI CENCKIUH. | CHETHMUYECKUE 3aKOHOMEPHOCTHU
ceneknuu. Yuenme H. . BapwioBa o0 1meHTpax MHOTooOpazws U
MPOUCXOXKIEHUST KyJIbTypHBIX pacTeHuil. buorexHomorus, ee HOCTHKEHUS,
MIEPCIICKTUBEI Pa3BUTHSL.

JemoHcTpaiuun

OOMeH BeIeCcTB U MPEBpaIeHUe SJHEPTHH B KIICTKE.

[lenenue knetku (MUTO3, MEH03).

CriocoObI 6ecroaoro pa3MHOKEHUSL.

OmIogoTBOpEHNE Y paCTeHUIA U )KUBOTHBIX.

WHauBuayansHOe pa3BUTHE OpraHU3Ma.

Hacnencreennsie 00JIe3HH YeTIOBEKA.

Brnsaue ankoronnsma, HapKOMaHHUH, KypEeHHUS Ha HACJIECTBEHHOCTD.

MyTtanumu.

MonuprkannoHHass U3MEHIYHBOCTb.

IeHnTpbl MHOrOOOpa3us U MPOUCXOKICHUS KYIbTYPHBIX PACTCHUI.
HcKyccTBEeHHBIH OTOOD.

WccnenoBanus B 001acT OHOTEXHOJIOTHH.

Y1,¥2,¥3,¥5,31,32
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TIpakTUueckue 3aHsATUA

1.Pemenne aneMeHTapHBIX TEHETHYECKUX 3a/1a4. 2
CamocrosiTensHast paboTa 00ydaromumxcs
[loBTOpEeHHE 1 3aKperieHne paHee M3YYeHHOrO MaTepHala C WCHONb30BaHHEM
KOHCTIEKTa JIEKIIY, PEKOMEHOBaHHBIX HCTOYHUKOB M JINTEPATypPHI, MOATOTOBKA 3
K MPaKTUYECKUM 3aHSATUSIM
Brimonnenne pedepara
Coneprxanne yaeOHOTO MaTepraa; 11 V1,¥3,31,32
Jlexums
1.DBomoMOHHasE Teopuss W ee poib B (HOPMUPOBAHUM COBPEMEHHOM
€CTEeCTBEHHO-HAYYHOH KapTUHBI MHpA.
Bun, ero kpurtepuu. Ilomymsmus kak CTpYKTypHas €AMHUIA BHIA M SBONIOIHH.
CunTeTHueckass Teopus OBONIONHMH. [[BWKyImmMe CHIBl 3BONIONMHA B
COOTBETCTBHM C CHHTeTHUeckoi Teopueid sBomonuu (CTD). I'eHetnueckue
3aKOHOMEPHOCTH IBOJIOIMOHHOTO MTPOIIecca.
2.Pe3ynbTaThl BOJIONHH.
CoxpaneHre MHOrooOpa3usi BHAOB KaK OCHOBa YCTOMYMBOTO DPa3BUTHUS
ouocdepsl. IlpuunHBl BBEIMHpaHUS BUAOB. buonornyeckuié mporpecc U
OMOJIOTHYECKHIA perpecc.
['umoTe3b! NPOUCXOXKIACHUS KU3HH. Y CIIOKHEHHE KUBBIX OPraHU3MOB Ha 3emiie
B MPOILIECCE IBOIIOLIMN. AHTPOIIOTEHE3 U €ro 3aKOHOMEPHOCTH. Jloka3zaTenbcTBa
POJICTBA YeIOBEKa C MIEKOTUTAIOIUMH KUBOTHBIMH. 6
3.9konorudeckue GakTopsl aHTPOITOTCHE3a.

Tema 20. Bug VYcnoxHeHne NONyJsIUOHHON CTPYKTYphl BUAQA, U3TOTOBIEHUE OPYIAUM Tpyna,
MEePexo] OT PACTUTENFHOTO K CMEUIAaHHOMY THITY MUTAHHS, HCIIOJIb30BaHUE
orHs. IlosBlIeHHE MBICIUTENBHON JACSITENIBHOCTH W WICHOPA3JECIbHONU PEYH.
[IponcxoxneHne yenoBe4eckux pac.
JlemoHcTpanuu
Kpurepuu Buna.
[omynsius - CTpyKTypHas €IUHHULA BHIA, EAUHUIIA YBOJIIOLUH.
JBIKyIIHE CHITBI DBOIOLIUH.
Bo3HHKHOBEHHE ¥ MHOTOOOpa3Ke MPUCIIOCOOICHUM Y OpraHU3MOB.
Penkre u ricuezaroriye BUIpL.
JBIKyIIIE CHITBI aHTPOIIOT€HE3a.
[IponcxoxIeHHE YenoBeKa U YeI0BEYECKHX Pac.
TIpakTUueckue 3aHsATUA 5
1.0mmcanme ocobeit Buma 1mo MophoIOrHIecKOMY KPUTEPHIO.
CamocrosiTensHas paboTa 00ydarommxcs
[loBTOpEeHME U 3aKperieHHe paHee W3yUYEeHHOr0 MaTepHalia ¢ MCIOIb30BAHHEM 3

KOHCIICKTA JICKIIUH, pPCKOMCHIOBAHHBIX HCTOYHHUKOB U JIUTCPATYPHI, IOATOTOBKA
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K TIPAKTUYICCKUM 3aHSTHIM
Brinonnenue pedepara

Tema 21.9K0cuCTEMBI

Copepikanne yueOHOTO MaTepuana:

11

Jlexmus

1.IIpenmer u 3aga9u SKOJIOTHH

VYdenue 00 sKoNormyeckux (pakTopax, y4eHHE O COOOIECTBaX OPraHWU3MOB,
yueHue o Ouocdepe. Dxojorndeckue GaxTopbl, 0COOEHHOCTH UX BO3ACHCTBHSI.
DKoJornveckas XapakTepucTrka Buna. [loHsITHE 00 3KOIOTHYECKUX CHUCTEMaX.
Henu nmutanus, Tpoguueckre ypoBHH.

buoreonenos kak »skocuctema. buoleHo3 W OMOTON Kak KOMIIOHEHTHI
OuoreoueHo3a.

2.buocdepa — rimobanpHAsS IKOCHCTEMA.

VYuenue B. U. Bepnanckoro o 0uocgepe. Ponb xuBBIX opraHu3smMoB B buocdepe.
Bbuomacca. buonorndeckuii KpyroBopot (Ha ImpUMepe KpyroBOpOTa YIiepona).
OcCHOBHBIC HAMPaBIICHUS BO3ICHCTBHS YeIOBEKa Ha Onocdepy.
3.Tpanchopmariiisi €CTECTBEHHBIX OKOJOTHYECKHX cucTteM. (OcoOeHHOCTH
arpo3KOCUCTEM (arpoIeHO30B).

JemoHcTpaiuun

Dkonornveckue GakTopbl M UX BIUSHUE HA OPTAaHU3MBI.

Me:XBHUIOBBIE OTHOIICHUS: TAPAa3UTU3M, XHITHUIECTBO, KOHKYPEHIIHS, CHMOHO3.
SpycHOCTH paCTUTENFHOTO COOOILECTRA.

KpyroBoport yraepoaa B 6uocdepe.

3anoBeTHUKU U 3aKa3HUKU Poccuu.

[IpakTudeckue 3aHATUSL
1.CocTaBienre cxeM Iepeiadil BEMIECTB 1 dSHepru (Ieneil muTaHus).

CamocTosTeNbHas paboTa 00yJaroIINXCS

[ToBTOpEeHME M 3aKpeIUieHUE paHee W3YYEHHOrO0 MaTepHalia ¢ UCIOIb30BaHHEM
KOHCIIEKTA JICKI[UH, PEKOMEH/TOBAHHBIX HCTOYHHUKOB U JINTEPATYPHI, MOTOTOBKA
K IPaKTUYECKUM 3aHATHIM

Brinonnenue pedepara

Y1,¥3, ¥5,31,32

IIpomexxyTouHasi aTTecTaius

Ilo uroram BTOpPOro CEMECTpa U3YUCHUA JUCIHUIIIINHBI: Z[I/I(l)(i)epeHLIHpOBaHHBII‘;I
3a4CT

Wroro 3a 2 cemecTp

99

Bcero

175




2.4. TemaTH4eCKUH NJIAH M COAEPKAHNE TUCHHUILIHHBI I 3209HOI GOpPMBI 00y4eHHsA
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HaumenoBanue pa3aciioB U TEM

Coneprkanre yueOHOTO MaTepuana u (POPMbI OpraHH3AIHH JACSITSILHOCTH
o0yJaronuxcs

O0BeM yacos

3HaHUS U YMEHWS,
(bopMHUPOBAHHTO
KOTOPBIX
CIOCOOCTBYET
AJIEMEHT IPOTPAMMBI

Paszgen 1. dusuka

Copeprxkanre yueOHOTO MaTepuaa:

Ousnka — QyHAaMeHTaNbHas HayKa O PUPOJE.
EcTtecTBeHHO-Hay4HBI METOJ IO3HAHMS, €r0 BO3MOXHOCTM M TI'PaHMIIBI
HPUMEHUMOCTH.

OKCIIEpUMEHT M TEOpHs B TpoLEcce MO3HAaHUS MPHPOAbl. MoaenupoBaHue 8
(usnveckux SBICHUN U MporieccoB. EcTecTBEHHO-HAyYHAs KapTHHA MHUpa U ee
BA)KHEUIINE COCTABISIOLINE.
Tewma 1. Beenenue EnuHCcTBO 3aKOHOB NMPHUPOABI U cOCTaBa BelecTBa Bo Beenennoil. OTkpeITus B ¥2,V4,31,32
(hu3nKe — OCHOBa Mporpecca B TEXHUKE U TEXHOJOTHH MPOU3BOCTBA.
[IpakTryeckue 3aHATUS
CamocrosTensHas paboTa 00ydarommxcs
Brinonsenue TOMalIHe KOHTPOIbHOM paboThI 2
Brmonnenue pedepara
[TonroToBka NMCbMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOIPOCHI
Coneprxanne yaeOHOTO MaTepraa;
Kunematnka. Mexanndeckoe aBmxkeHue. Cucrema otcdera. TpaekTopust
JBYDKEHUSL.
Ilyte. Ilepemenienne. PaBHOMepHOE NpsAMONHHEHHOE ABMKEHUE. CKOpPOCTB.
OTHOCUTENNEHOCTh MEXaHHYECKOTO JBIDKEHHS. 3aKOH CIIOKEHHUS CKOpPOCTEH.
I'paduxn nBmwxenus. CpeaHss CKOPOCTb MpPHU HEPABHOMEPHOM BHKEHHH.
MrHoBeHHasi CKOpPOCTb. PaBHOyCKOpeHHOE TpSMOJNMHEHHOE JIBH)KCHHE.
Yckopenne. CBobomHoe mameHue Tell. KpuWBonWHEHHOE NIBWKEHHE. YTIIOBas
Tema 2. Mexanuka CKOPOCTh. PaBHOMEpHOE IBMIKEHHE IO OKPYXKHOCTH. lIeHTpocTpemuTe bHOES 10 V1,¥3,31,32

YCKOPCHHE.
Junamuka. Macca u cuna. BzaumoneiictBue Ten. 3akoHbl JUHAMUKH. CHIIBI B
MpUpOIE.

Crioco0bl m3mepenus cuit. MHepnuanpHas cucreMa oTcueTa. 3aKOH BCEMUPHOTO
TaroreHus. HeBecoMoCTb.

3aKoHBI COXpaHEHHUS B MEeXaHUKe. IMITyTbe Tena. 3aKOH COXPaHCHHS HMITYJIhCa.
PeaktuBHOe nBWKeHHME. MexaHudeckas pabora. MornHocTh. Paborta cuiibl
TATOTEHUS, CUJIBl YNPYTOCTH M CHIBl TpeHus. MexaHuueckass SHEprus.
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Kunernueckas sHeprusi.

Kunerngeckas sueprus u pabora. [loTeHnmanpHast SHEPTHs B TPAaBUTAIIIOHHOM
noJe.

[MorennmanbHas 3HEPTHs yIpyro nehOpMUPOBAHHOTO Tea. 3aKOH COXPAaHCHUS
MOJTHON MEXaHWYECKOW SHEPTHUH.

JemMoncTpanuu

OTHOCHUTENBHOCTh MEXAaHUUECKOT'O IBUKEHUSL.

Bunbr MexaHHYECKOTO TBMYKCHHUS.

WueptHOCTH Tem.

3aBUCUMOCTb YCKOPEHHS TeJla OT €ro Macchl ¥ CHUJIBI, IEHCTBYIOLIEH HA TEJO.
PaBeHCTBO W  TNPOTHUBOMONOKHOCTH  HANpPaBIEHWS CHJI  JEHCTBUS U
MIPOTUBOJIEHCTBUSL.

HesecomocTs.

PeaktuBHOE BHKEHHE, MOJENb PAKETHI.

M3MeHeHne SHepruu Ipy COBEPIIEHUH PabOTHI.

IIpakTrUueckue 3aHsATUA
HWccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS OT MacChl Tea.

CamocrosiTensHast paboTa 00ydaromumxcs

Brinonsenune TOMaliHe KOHTPOIbHOM paboThI
Brmonnenue pedepara

HOZ[I‘OTOBKa IMMCbMCHHBIX OTBETOB HA KOHTPOJIBHBEIC BOIIPOCHI

Tema 3. OCHOBBI MOJIEKYJISIPHOI
(PM3UKY U TEPMOIUHAMUKI

Coneprxanne yaeOHOTO MaTepraa:

MonekynapHas ¢u3nKa. ATOMHCTHYECKas TEOpHUS CTPOEHHUS BEIIeCTBA.
HaGnromeHust 1 OMBITHI, MOATBEPXKAAIONINE aTOMHO-MOJICKYJISIPHOE CTPOCHHE
BemiecTBa. Maccel U pa3Mepbl MoJieKyl. TermnoBoe JBIKEeHNE YacTHI] BEIIeCTBA.
BpoynoBckoe nBmwxenue. MneanbHsiii ra3. Temieparypa kKak Mepa cpeaHeit
KHHETHYECKOM SHEPrMM 4YacTUL. YPaBHCHUE COCTOSHMS UACAIBHOTO Trasa.
W3zomporieccs! u ux rpadukn. OObICHEHUE arperaTHbIX COCTOSHUHN BEIECTBA U
($a30BBIX TEPEXOJIOB MEXKJIy HHMH Ha OCHOBE aTOMHO-MOJICKYJISPHBIX
MIpEeJICTaBICHUH.

CBs3b MEXIy AABICHHEM M CpelHEH KUHETHYECKOW SHEpPruei MOJEKyN rasa.
Pabora raza. Mogmens xunkoct. [I0BepXHOCTHOE HATSDKCHHE W CMAdMBaHWE.
Kpucrannmaeckre n amopdHbIie BeniecTBa. JKuakue KpUCTalIbL.
Tepmonunamuka. BHyTpennsis sHeprus. PaboTta u TemmooTaada Kak CIIOCOOBI
W3MEHEHUs] BHYTpeHHEW sHepruu. [lepBblid U1 BTOPOM 3aKOHBI TEPMOIUHAMUKH.
Ilpunmuner  geiictBust TemnoBeix MamuH. KIIJ[ TemyioBbIx ABUTraTesne.
TenmoBsie MaIlIMHBI U X TPUMEHEHHE. DKOJIOTHYSCKUE TPOOIEMBI, CBsI3aHHbBIC
C IPUMEHEHHUEM TEIUIOBBIX MAIITMH U IPOOJIEMBI YHEPrOCOCPEIKCHUSI.
JemoHcTpanuun

JIBrmkeHne OPOYHOBCKUX YaCTHII.

¥1,¥3,31,32
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Mubdysus.

SIBneHNs MOBEPXHOCTHOTO HATSDKEHUS M CMAaYMBAHMA.
Kpucranisl, amopdHBIe BeleCTBa, KUIKOKPUCTAIUTMYCCKUE TENA.
M3meHenne BHyTpEHHEH YHEPTHUHN TEJ NPU COBEPITICHUH PaOOTEHI.

HpaKTI/I‘IeCKI/IC 3aHATUA

CamocrosiTensHast paboTa 00ydaromumxcs
BsimonHenue ToMantHel KOHTPOJIbHON paOOThI

8
Brinonnenue pedepara
IToaroToBKa MUCHMEHHBIX OTBETOB Ha KOHTPOJILHBIC BOIPOCHI
CopeprkaHre yueOHOTO MaTepuaa:
DneKkTpocTaThka. B3ammoeicTBre 3apsDKCHHBIX Tel. DJICKTPUYECCKH 3apsi.
3akoH COXpaHEHUs BIEKTPUIECKOTO 3apsna. 3akoH Kynona.
DIEeKTPOCTATUUECKOE TOJ€, €r0 OCHOBHBIC XapaKTEPUCTHKU U CBSI3b MEXKIY
HUMH. [IpOBOTHUKYN 1 H30JISITOPEI B 3JEKTPOCTATHIECKOM ITOJIE. DIeKTpUIecKas
€MKOCTh KOHJICHCATOpa. JHEPTHS ANEKTPOCTATHIECKOTO TTOJISL.
ITocrosusbii TOK. [locTOsSHHBINA neKkTpuyeckuil ToKk. Cuila TOKa, HaMpsDKEHHE,
SJIEKTPUYECKOE CcOoMpoTuBieHUe. 3akoH OMa Juisi yyacTKa LIeNMH U TOJHOM
3IIEKTPUUECKOH 1ETIH.
Pabora u momHOCTH mocTtossHHOrO ToKa. 3akoH Jlkoyms—IJlenna. TermoBoe
JIEHCTBUE ANEKTPUUECKOTO TOKA. DICKTPUUECCKUI TOK B PA3IUYHBIX CpelaX.
MarautHoe mone. MarHWTHOE TIOJN€ W €ro OCHOBHBIE XapaKTEePHCTHKH.
JleficTBe MarHWTHOTO TIONII HAa TPOBOJHUK C TOKOM. 3akoH Awmrmepa. 10
Onexrpoasurarens. Cuna JlopeHna.
Tema 4. OCHOBB! HMEKTPOHHAMIKIL I{IIBJICHI/IG 3MEKTPOMAarHUTHON MHAYKIUHU. 3aKOH AJIEKTPOMArHUTHON MHIYKITHH. V1.Y3,Y5.31.32
pasuiio Jlenmna. CamonHaykius. UHAYKTUBHOCTH. DHEPTHUS MAarHUTHOTO TTOJIS.
JlemoHcTpanuu
DneKTpu3anus Ted.
BzaumopeiicTBre 3apsKEHHBIX TEl.
HarpeBanue npoBOJHUKOB C TOKOM.
OmnsIT Opcrena.
BzaumoaeiicTBre NpOBOJHUKOB C TOKOM.
JelicTBre MarHUTHOTO MOJSI HA IPOBOJHUK C TOKOM.
Pabora snexkrpoaBurarens.
SIBIIeHNE BIIEKTPOMArHUTHON MHAYKIIHH.
TIpakTUueckue 3aHsATUA
COopka 3JeKTPUYECKON IENM M M3MEPEHUE CHIIBI TOKAa U HANpPSOKCHHS Ha ec 2
Pa3IUYHBIX y4acTKax.
CamocrosTenpHas paboTa 00yJaronuxcst 2

Brinonsenue TOMalIHe KOHTPOJIbHON paboThI
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Brinonnenue pedepara
IToAroToBKa MMCHbMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOIPOCHI

Tema 5. Konebanus 1 BOJIHBI

Copeprxkanre yueOHOTO MaTepuaa:

Mexannueckue konebanus 1 BomHbl. CBoOoaHBIe KoJeOanus. [lepuon, yacrora
U aMIUuTyga KojeOanwii. ['apMonmdeckue KosieOaHus. MareMaTWdecKuid u
NPYXUHHBIM ~ MasTHUKH. [IpeBpamneHne »sHeprud TPH TaPMOHUYECKHX
KOJIeOaHUSX.

MexaHn4yecKue BOJHBI M WX BHIBL. 3BYKOBBIE BOJIHBIL. YIJIBTPa3ByKOBBIE BOJHBI.
VYApTpa3ByK U €T0 WCMOIB30BAaHUE B MEAMIIMHE M TEXHHKE.

OJeKTpOMarHuTHeIE KoneOaHusi ¥ BOJHBL. CBOOOAHBIC 3JIEKTPOMATHUTHBIE
KoJIeOaHMsl.

KomnebaTenbHbII KOHTYD. dopmyna TomcoHna. BrinyxieHHbIE
9NIEKTPOMAarHUTHBIE  KoJIeOaHusl. apmonnueckue 3JIEKTPOMAarHUTHBIE
KoJieOaHus. DIEKTPUUECKU pe3oHaHc. IlepeMeHHBI TOK. DneKTporeHepaTop.
[Tonmyuenue u nepenava snekrposHeprun. [Ipobmemsr sHEprocOepeKeHNS.
DIIeKTPOMarHUTHOE TioJie. DIIeKTpOMarHUTHEIE BOJIHBL. CkopocTh
9NEKTPOMArHUTHBIX ~ BONMH. [IpUHOUNBI  paguoCBs3M M TEICBUICHHA.
Wcmonp30Banne  3MEKTPOMArHATHBIX ~ BOJNIH  PAa3NMYHOTO  JHama3oHa B
TEXHHYECKUX CPEJICTBAX CBS3H, MEAUILINHE, TPH U3YICHUN CBOWCTB BEIIECTRA.
CBeroBble BONHBI. Pa3BuTHE TMpencTaBIEHHN O MPHUPOJAE CBETa. 3aKOHBI
OTpaKeHHsI W TpesioMJieHus cBeTa. MHTepdepenuns cBera. Judpakuus caera.
JubpakiuonHas pemrerka. [lonspusanus ceera. Jucmepcus cBera. JIMH3BL
®dopmyna TOHKOH THH3BL. ONTHYECKHE TPUOOPHI.

JemoHcTpanuu

Konebanus MaTeMaTH4eCKOTO U MPYKHHHOTO MAasiTHUKOB.

PaGora snextporeneparopa.

Uznyvenue u npueM 3JEeKTPOMarHUTHBIX BOJIH.

Pannocssiss.

Pasnoxxenne 6eroro cBeTa B CIIEKTP.

Untepdepenuns u qudpaxuus cBera.

OTpaxkeHue 1 NpeIoMIIEHHE CBETA.

Onrudeckre mpruoopHL.

10

TIpakTUueckue 3aHsATUA
W3ydeHue koyebaHmii MATEMaTUIECKOTO MasTHIUKA

CamocrosTenpHas paboTa 00yJaronuxcst

BsimonHenue ToMantHeld KOHTPOJIbHON pabOThI
Brinonnenue pedepara

[ToaroroBka NMMCHbMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOIPOCHI

V1,¥3,¥5,31,32

Tema 6. DneMeHTHI KBAaHTOBOI
bm3uKkn

Copeprkanre yueOHOTO MaTepuaa:

KBanToBrie cBolicTBa cBeTa. PaBHOBECHOE TCILIOBOE U3JTYUCHHC. KBanToBas

10

V1,V¥5,31,32
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runore3a Ilnanka. dortosnekTpudeckuit d3¢pdexr. YpaBHeHHe DWHINTSHHA s
BHerrHero otoaddexra. Poron. Jarnenue ceera. Jlyannsm cBOMCTB cBeTa.
®wusuka aroma. Monenu crpoenus aroma. OnbiT Pesepdopna. [Toctynarsr bopa.
OO6sicHeHre TUHEYaTOro CIIeKTpa BOAOPOAA HAa OCHOBE KBAHTOBBIX ITOCTYJIATOB
bopa. Ilormomenue W HCOyCKaHWE CBeTa aToMoM. KBaHTOBas »HEprusl.
IIpuHuun neicTBUs U UCIOJIb30BaHUE Jlazepa. ONTUYECKasi CIIEKTPOCKOMUS KaK
METOJ U3YUYEHUS COCTaBa BEILIECTBA.

®u3nKa aTOMHOTO S/Ipa U 3JeMEeHTapHbIX YacTull. COCTaB U CTPOSHHE aTOMHOTO
sinpa. CBOMCTBA SIIEPHBIX CHJI. DHEPTHUS CBS3M H Ie(DEKT MacChl aTOMHOTO SIpa.
PamnoakTHBHOCTD. Bunert PaAMOaKTUBHBIX MIPEeBpAaIICHUH. 3akoH
paanoakTHBHOTO pacrnaga. CBOWCTBa HOHM3UPYIOMIMX SACPHBIX W3IYUCHHMA.
PamuoakTuBHBIE U3TYYeHHS W X BO3JEHCTBHE HA JKMBbIE OPTaHU3MEL. SlaepHbie
peakiuu. SnepHas sHepreTuka. DIeMeHTapHbIe YaCTHIIBL.

DyHIaMeHTaAIbHbIE B3aUMOJICUCTBHUA.

JemoHcTpaiuun

®doroaddexr.

®DOTOIIEMEHT.

Nznydenue nazepa.

JluneiuaThle CIIEKTPHI Pa3IMYHBIX BEUICCTB.

CueTyuK HOHU3UPYIOIIUX U3TYUCHUM.

[IpakTudeckue 3aHATUSL
MN3yuenne uaTepdepeHnnn 1 AuPaKIIuy CBETa

CamocrosTenpHas padboTa 00yJaronuxcst

BsimonHenue ToMaltHel KOHTPOJILHON paOOThI
Brinonnenue pedepara

[ToaroroBka NMMCHbMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOIPOCHI

Copeprkanne yueOHOTO MaTepuaa: V1,31,32
Crpoenne u paszsurue Bceenennoil. Kocmomorms. 3Besnsl. TepMosiaepHbIN
cuHTte3. Mogensb paciupsronieiics BeceneHHOM.
IIpoucxoxnenne ConHeuHoW cUCTeMBl. [IpoTOCONHIIE W TPOTOIUIAHETHBIC
obmaka. OOpazoBanume tuaHeT. [IpoOieMa CyIIeCTBOBaHUS BHE3EMHBIX
[IABUJIN3AIINHA.
Tema 7. Bcenennas u e€ 3BOIIOLIUS CoBpeMeHHas Gu3ndeckas KapTHHA MUpa.
TIpakTUueckue 3aHsATUA
CamocrosTenpHas paboTa 00yJaronuxcst
Brinonsenue TOMalIHe KOHTPOIbHOM paboThI
Brinmonuenue pedepara
IToaroTOBKa MMCHMEHHBIX OTBETOB Ha KOHTPOJILHBIE BOIIPOCHI
Pazgen 2. Xumust. OO1as u HEOpraHUIECKast XUMUSL. V2,4,31,32
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Tema 8. Beenenue

Conepxanne yaeOHOTO MaTepraa;

Xumuueckass KapTMHAa MHpa KaK COCTaBHAs 4YacTh €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa. Pois XMMHM B KM3HU COBPEMEHHOTO oOmiecTBa. HoBeiimme
JMIOCTHKEHHUS XMMHYECKOW HAYKHM B IUTAHE Pa3BUTHS TEXHOJOTHH: XUMHUYECKas
TEXHOJIOTHSI — OMOTEXHOJOTHS - HAHOTEXHOJNOTHA. [IpUMEHEHHE NOCTHKCHHIMA
COBPEMEHHOW XMMHUHU B TYMaHHUTAPHOH cepe NesTeNbHOoCTH 00IIecTBa.

TIpakTUueckue 3aHsATUA

CamocrosTenpHas paboTa 00yJaronuxcs

BsinonHenue ToMantHel KOHTPOJILHON pabOThI
Brinonuenue pedepara

[ToIroToBKa MMCEMEHHBIX OTBETOB HA KOHTPOJILHBIE BOIPOCHI

Tema 9. OcHOBHbIE TOHATHS U
3aKOHBI XUMUU

Copepixkanne yueOHOTO MaTepuana:

[Ipenmer xumun. BemectBo. ATom. Monekyna. XUMUUeCKuil dneMeHT U (popMbl
ero cyuecTsoBaHus. [IpocTble U cioxHble BelecTBa. AJJIOTPONuUs U ee
IPUYHHBL.

JemMoHcTpanus

Habop Mozernei aToMOB ¥ MOJICKY L.

W3mepenue BemectBa. OCHOBHBIE 3aKOHBI XUMHUH. Macca aTOMOB U MOJIEKYJI.
AToMHas equHUIa Macchl. OTHOCHUTENFHBIE aTOMHAs U MOJIEKYJISIPHAsI MacChl.
KonmnuecTBo BemecTsa.

ITocrosaHas ABorampo. MomspHas Macca. 3akoH ABoraapo. MoJSIpHBEIN 00beM
ra3os.

3aKOH COXPaHEHUs MAacChl BELIECTBA.

HpaKTI/I‘{eCKI/IC 3aHATUA

CamocTosTeNbHas paboTa 00yJarOIIHXCS

BsimonHenue ToMantHel KOHTPOJILHON paOOThI
Brmonaenune pedepara

[ToaroroBka NMMCHbMEHHBIX OTBETOB HAa KOHTPOJIbHBIE BOIPOCHI

V1,¥3,31,32

Tema 10. Ilepnoanyeckuii 3aKoH

u Ilepuonuueckas cucremMa
XUMHUYeCKuX amemeHtoB J[. N
MeHneneeBa

CopepkaHue yueOHOTO MaTepuana:

Otkpritue llepmonmueckoro 3akona. llepmommveckas crucTteMa XHMHUYECKHX
anemenToB J[. 1. MenneneeBa kak rpadudeckoe oroopaxenue [lepromgmaeckoro
3akoHa. [leproguueckuil 3aKOH U CUCTeMa B CBETE YUYCHHS O CTPOCHUU aTOMA.
3aKOHOMEPHOCTA W3MEHEHUS CTPOCHUS JJIEKTPOHHBIX OO0OJOYEK aTOMOB U
XUMHYECKHUX CBOIMCTB 00pa3yeMbIX 3JIEMEHTaMHU MPOCTHIX M CIOHBIX BEIIECTB.
3nauenne llepmogmaeckoro 3akoHa M I[leprHOIUIECKON CHUCTEMBI XMMHYECKHIX
anemenToB /. V1. MenaeneeBa nisi pa3BUTUSL HAYKU U MIOHUMAHUS XUMHYECKOM
KapTHHBI MHpA.

JlemoHcTpanus

V1,¥3,31,32
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Paznuuneie ¢popmer Ilepruogudeckoii cCUCTEMbl XMMUYECKUX 3jeMmeHToB JI. U.
MeHeneena.

IIpakTUueckue 3aHATUA

CamocrosTenpHas paboTa 00yJaronuxcst

Brinonsenune TOMalIHe KOHTPOIbHON paboThI
Brimonnenue pedepara

[ToIroToBKa MMCEMEHHBIX OTBETOB HA KOHTPOJILHBIE BOIPOCHI

Tema 11. Ctpoenue BeliecTBa

Coneprxkanne yaeOHOTO MaTepraa:

IIpupona xumuueckod cBsi3u. KoBaneHTHas CBA3b: HEMOJSpHAs U MOJSIPHASL.
Honnas cBs3b. Katnonsl u annonsl. Metanmnuueckas cBsi3b. BogopoHas cBsi3b.
B3anMOCBS3b KPHCTAUIMYECKUX PEMIETOK BEIIECTB C PAa3IMIHBIMUA THITAMH
XHUMUYCCKON CBSI3U.

JemoHcTpanus

OO0pa3Ilsl BEMIECTB U MaTEPHAJIOB C PA3JIMYHBIMHU THITAMH XUMUYICCKOHN CBSI3H.

HpaKTI/I‘{eCKI/IC 3aHATUA

CamocrosTensHast paboTa 00yJaromumxcs

Brinonsenue TOMaliHe KOHTPOIbHOM paboThI
Brmonnenue pedepara

HOI[FOTOBKa MUCHbMCHHBIX OTBCTOB HAd KOHTPOJIbHBIC BOIPOCHI

¥1,¥3,31,32

Tema 12. Bona. PactBopsl

Coneprxanne yaeOHOTO MaTepraa;

Boma B mpupozme, ObiTy, TexHHKe W Ha npousBoicTBe. PDusmueckwe u
XHUMHAYECKHE CBOMCTBA BOJBI. 3arpsiI3HUTENN BOJBI M CIIOCOOBI OYHCTKH. JKecTkas
BOJIA U €€ yMsITYCeHHE.

OmnpecHenne BOIBI. ArperaTtHble COCTOSHHS BOIBI M €€ MEePEeXOAbl U3 OIJHOTO
arperaTHOTo COCTOSIHUS B APYTOE.

PacTBOpeHue TBEepIBIX BEUIECTB M ra3oB. 3aBUCHMOCTb PACTBOPHUMOCTHU TBEPABIX
BEILIECTB M TA30B OT TeMIepaTypbl. MaccoBast 101 BEIIECTBAa B PACTBOpPE Kak
CII0Cco0 BBIPAKEHHS COCTaBa PacTBOPA.

JemoHcTpanus

Dusnyeckre CBOWCTBA BOJIBI: MOBEPXHOCTHOE HATSXKEHHE, CMAauMBaHHE.

HpaKTI/I‘IeCKI/IC 3aHATHUA

CamocrosiTensHast paboTa 00ydaromumxcs

BsimonHenue ToMantHel KOHTPOJILHON paOOThI
Brinonnenue pedepara

HOI[FOTOBKa MUCHbMCHHBIX OTBCTOB HAa KOHTPOJIBHBIC BOIPOCHI

Y1, ¥2,¥5,31,32

Tema 13. Xumudeckue peakuu

Copeprkanne yueOHOTO MaTepuaa:
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ITonsTHE 0 XUMUYIECKOH peakmuu. THITEI XUMUYECKUX peakiuii. CKOpoCTh
peakiuu 1 (aKTOpbl, OT KOTOPBIX OHA 3aBUCHT. TemioBoi 3pPekT XuMuIecKoi
peaknuu. XUMAYECKOE PABHOBECHE U CIIOCOOBI €r0 CMEIICHUS.

JemoHcTpaiuun

XHUMUYECKHE PEaKIH C BBIIEICHUEM TETIOTHI.

O0paTUMOCTh XUMUYECKHIX PEaKIIH.

IIpakTuueckue 3aHATUSA
3aBHCHMOCTh CKOPOCTH XHMHYECKOW PEaKIMH OT pPa3iudHBIX  (PakTopoB
(TeMrepatypbl, KOHIIEHTPALMHU BELECTB, AeHCTBUS KaTaJIn3aTOPOB)

CamocrosTenpHas padboTa 00yJaronuxcst

BsimonHenue ToMalTHeld KOHTPOJIbHON paOOThI
Brmonnenune pedepara

[ToaroroBka MMCHbMEHHBIX OTBETOB HAa KOHTPOJIbHBIE BOIPOCHI

Tema 14. Heopranuieckue
COCIUHCHHUS

Copepikanne yueOHOTO MaTepHana:

Knaccudukaiuss HeopraHHYECKUX COCAMHEHWH H uX cBoHCTBa. OKCHIBI,
KHCJIOTBI, OCHOBAHMS, COJIM. XHMHUYECKHE CBOMCTBAa OCHOBHBIX KJIaCcCOB
HEOPTraHWYECKUX  COCIMHEHUA B  CBET€ TEOPUU  AJIEKTPOIUTHUECKOU
nuccormanuu. [lonsarue o ruaponuse coneid. Cpena pacTBOPOB CONEH: KUCas,
HeWTpalbHas, 1menovyHas. Bogopoanslii mokasarens pH pacTBopa.

Mertamuel u HeMeTawiel. Mertamiel. O0mue (HU3MYECKHEe W XHUMHYECKUE
CBOMCTBa METa/UIOB, OOYCIIOBJIICHHBIC CTPOCHHEM aTOMOB W KpPUCTAIOB U
MOJIOXKEHUEM METAUIOB B DJICKTPOXMMHYECCKOM psIy HampspkeHwmil. OOmue
crocoObl  TosrydeHuss MeTayioB. CrumaBel: 4YepHBIEe W IIBETHBIE. Kopposus
METAIIJIOB U CIIOCOOBI 3aI[UTEI OT HEE.

Hemeramnel, OOmass xapakTepUCTHKA TJIaBHBIX MOATPYII HEMETAUIOB Ha
puMepe rajlorcHoOB. OKHCIUTEIBHO-BOCCTAHOBUTEILHEIE CBOIicTBa
HEMETAILIOB.

Baxneiimune coequHeHnsT METAJUIOB U HEMETAILIOB B IPUPOJIE U XO3SHCTBEHHOM
NEATCTLHOCTH YEJIOBEKA. 3allluTa OKPYKAIOMIEH Cpeasl OT 3arpsA3HCHHS
TSOKETTBIME METaJUTaMHM, a30Ta, CEPhI, YTIIIepo/Ia.

JemoHcTpanuu

B3anMopeiicTBre MeTaIIOB ¢ HeMeTautlaMu (ITMHKA C CEpoi, aFOMHUHHS C
#00M), pacTBOpPaMH KUCJIOT U IIEJTOYCH.

I'openne MeTamios (IIMHKa, kKelie3a, MarHus) B KUCIOPO/IE.

B3aumopeiicTBuE a30THOM U KOHIEHTPUPOBAHHOM CEPHOI KUCIOT C MEABIO.
BoccranoBuTensHBIE CBOMCTBA METAJIIOB.

XHUMHAYECKHE CBOMCTBA COCTUHECHUN METAJIOB.

HpaKTI/I‘{eCKI/IC 3aHATUA

CamocrosTenpHas paboTa 00yJaronuxcst

V1,¥2,¥3,¥5,31,32
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Brinonsenue TOMalIHe KOHTPOIbHOM paboThI
Brimonnenue pedepara
HOI[FOTOBKa MUCHbMCHHBIX OTBCTOB HAd KOHTPOJIbHBIC BOIIPOCHI

Pazgen 3. Xummst. Opranmgeckast XUMUS.

Tema 15. Oprannyeckre COeTUHCHUS

Coneprxkanne yaeOHOTO MaTepraa:

OCHOBHBIC MMOHSTHS OPTraHUYECKONH XUMUHM M TEOPHUS CTPOCHUS OPTaHUYEeCKUX
coenuHeHwit. [lorsitue nzomepun. Busl nzomepun: CTpykTypHas (YriaepoaHoTro
CKelera, TMOJIOKEHUS KPaTHOW CBSI3M WM (DYHKIIMOHATIBHON TpYIIIE),
npocTpaHcTBeHHas. MHorooOpasue

OpPraHUYECKUX COCTUHCHHIA.

Yrneopoponsl. IlpenenpHble W HempenensHbIe yrieBogoponsl. CTpoeHne
YTIEBOIOPONOB, XapakTepHbIE XWMHYECKHE CBOMCTBA  YIJIEBOAOPOIOB.
[IpencraBuTen  yriaeBOAOPOJOB: METaH, OTWICH, AaleTWIeH, OEH30IL
[IpumeHeHne  yrieBOJOpPOJOB B OpraHMYECKOM  cuHTe3e.  Peakius
nonumepuzanui. Hedtp, ra3, KaMeHHBIN yTroib — MPUPOIHBIE HCTOYHUKU
YIIIEBOIOPOJIOB.

Kucnoponconepkamume opranudeckue BemiectBa. CHHUPTB, KapOOHOBBIC
KHCJIOTHI W CIOXHBIE 3(UPBI: WX CTPOSHHE W XapaKTepHble XUMHYECKHE
cBoiicTBa. IIpeacTaButenu KUCIOPOACOAEPKALIUX OPraHUYECKUX COETUHEHUI:
METHJIOBBIN U 3TUJIOBBINA CITUPTHI, TIUIEPUH, YKCyCHAs KHCI0Ta. Mbla Kak COlTu
BBICIIIMX KAPOOHOBBIX KHCIIOT. JKHPBI KaK CIOXKHBIE d(HPHI.

YTIIeBoAbl: TITF0K03a, KpaxMall, IeJUTI0II03a.

A3oTcojiepKaliue OpraHuIecKue COSTUHCHNS. AMIHBI, aMUHOKHCIIOTHI, OCITKH.
Crtpoenue u Oouonornyeckas QyHKIHs O0eTKOB. XMMHUYSCKUE CBOMCTBA OCIIKOB.
I'eneTndeckast cBsI3b MEXIY KJIaCCAMH OPraHUYECKUX COCTUHEHHA.
JlemoHcTpanuu

[Momydenue >THICHA U €0 B3aUMOJICHCTBUE C PACTBOPOM IIEPMaHTaHATA KaJIHS,
OpOMHO¥ BOJIOH.

Peaxkiust monmy4eHust yKCyCHO-3THIIOBOTO dupa.

KauecTBeHHast peakiiysl Ha TIUICPUH.

IIBeTHBIC peakiuu OCIIKOB.

IImactmMaccel u BojokHa. IlonsaTe o nmactMmaccax. TepMOIUTACTUYHBIE MU
TEPMOPEAKTHBHBIEC TOIUMEPhl. OTHEIbHBIE TPEIACTABUTEIIM CUHTETHUYSCKUX H
UCKYCCTBEHHBIX TOJIMMEPOB:

(heromopopmanbaeTHAHBIC CMOJIBI, IOTHBUHIIXIOPH, TS()IIOH, IETUTYIOU/I.
IlonsiTHE O XWUMHYECKHX BOJOKHax. HarypanbHble, CHHTETHYECKHE U
UCKYCCTBEHHBIC BOJIOKHA. OTICNbHBIC MPEICTABUTEIN XUMHYECKHUX BOJOKOH:
arieTatHoe (TpUAlETATHBIM MIENK) M BHCKO3HOE BOJOKHA, BUHIIIXJIOPUIHBIE
(X7TOpWH), TOMUHUTPHWIBHBIC (HUTPOH), IOJIHMAMHAHBIE (KamlpoH, HEHUIIOH),
noand(UpHBIE (JaBcaH).

¥1,¥2,¥3,31,32
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JemoHcTpanus
Pasnuynble BUABI IACTMACC M BOJIOKOH.

HpaKTI/I‘{eCKI/IC 3aHATHUA
O3HaKOMIICHHE C CHHTCTHUCCKUMU U HUCKYCCTBCHHBIMHU IMOJIUMCpPAMHU.

CamocrosiTensHas paboTa 00ydyarommxcs

Brinonsenue TOMalIHe KOHTPOIbHOM paboThI
Brmonnenue pedepara

HOI[FOTOBKa MUCHbMCHHBIX OTBETOB HAd KOHTPOJIbHBIC BOIPOCHI

Tema 16. Xumus 1 »xu3Hb

Coneprxanne yaeOHOTO MaTepraa;

XuMHS ¥ OPTaHW3M YeJIOBeKa. XMUMHUCCKHUE DJIEMEHTHI B OPTaHM3ME YEIIOBEKA.
Opranuveckue ©  HeopraHuveckue BemiecTBa. OCHOBHBIE — KH3HCHHO
HEOOXOINMBIE COCTUHEHHS:

OCJIKH, YTIIEBOBI, )KHPHI, BATAMUHBL. YTJIEBOIBI — TJIABHBIA HCTOYHUK dHEPTHUU
oprau3ma. Ponb XHUpOB B OpraHu3Me. XOJIECTEPUH U €0 POJIb B 3/I0POBBE
YeJI0BEKa.

MuHepanpHBIC BEIIeCTBA B TNPOAYKTaX IMHTAHWSA, THIIEBBIC JTOOABKH.
Co6anmancupoBaHHOE ITUTAHUE.

Xumus B ObiTy. Boma. KadectBo Bombel. Moromue u YHUCTSIIUE CPEACTBA.
[IpaBuita 6e30macHOM PabOThI CO CPeACTBAMHU OBITOBOM XHMMHMH.

TIpakTrUueckue 3aHsATUA

CamocrosiTensHast paboTa 00ydaromumxcs

Brinonsenue TOMalIHe KOHTPOIbHOM paboThI
Brimonnenue pedepara

HOI[FOTOBKa MUCHbMCHHBIX OTBCTOB HAd KOHTPOJIbHBIC BOIPOCHI

¥2,¥4,Y5,31,32

Pasgen 4. buonorus

Tema 17. buosnorus - COBOKYITHOCTh
HayK O >XMBOM mpupojae. Meroasl
HAy4YHOTO MO3HAHMS B OMOJIOTHH

Coneprxanne yaeOHOTO MaTepraa:

JKuBas mpuponma kKak OOBEKT HM3Y4YCHHS OHOJOTHH. METOIBI HCCIEIOBAHHS
JKUBOW Tipuponsl B Owonorun. OrmpeneicHue >KU3HU (C  MPHUBICYCHUEM
MaTepurana u3 pa3fenoB (PU3WKN U XUMHN). Y POBHHA OPTaHU3AINHN )KU3HH.
JemoHcTpaiuu

YpoBHU OpraHu3aluu >KU3HU.

MeTo/1bl TO3HAHUS KUBOW TTPUPOIBI.

HpaKTI/I‘{eCKI/IC 3aHATHA

CamocrosiTensHast paboTa 00ydaromumxcs

BsimonHenue ToMalTHeld KOHTPOJILHON paOOThI
Brinonnenue pedepara

HOI[FOTOBKa IMUCbMCHHBIX OTBETOB Ha KOHTPOJIbHBIC BOIPOCHI

¥2,¥4,31,32

Tema 18. Kinetka

Copeprkanre yueOHOTO MaTepuaa:

Y1,¥2,¥3,¥5,31,32
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Hcropus m3yuenus kiaetkn. OCHOBHBIC TIOJIOKEHHSI KIIeTOUHON Teopuu. Kiretka
- CTPYKTYpHO-QYHKIIMOHAIBHAS (JIEMEHTApHAs) €MHUIIA )KU3HU.

Crpoenue kinetku. [IpokaproThl U 3yKapHOTHl — HHU3IIUE U BBICIINAEC KJICTOYHEIC
opraam3mbl. OCHOBHBIE CTPYKTYpHBIE KOMITOHEHTHI KJIETKH JYKapHOT.
IToBepxHOCTHEIN ammapar. CXeMaTHYHOE OIHCAHUE KUIAKOCTHO-MO3aWIHOU
MOJICJIH KJICTOYHBIX MEMOpaH.

luromnazma — BHYTPEHHSIE Cpela KIETKW, OpraHoujbl (OpraHeslib).
Kierounoe smpo. @yHKuus Aapa: XpaHEHHE, BOCIPOW3BEACHHE W Tepenada
HACJICJICTBCHHON WH(OPMALNU, PETryIsiiuig XUMHUYECKON aKTHBHOCTH KIICTKH.
CrpykTypa 1 QyHKIMHA XpPOMOCOM. AYTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
MartepranbHOE €IWHCTBO OKPYXAIOIIET0 MHpa W XUMHYECKHH COCTaB JKHBBIX
OpPTaHU3MOB. buonornueckoe 3HAYCHHE XUMHYECKAX 3JIEMEHTOB.
Heoprannueckue BemecTBa B COCTaBe KIETKU. Poib BOIBI Kak pacTBOPUTENS U
OCHOBHOTO KOMIIOHEHTa BHYTpPEHHEW Cpensl OopraHu3MoB. Heoprammueckue
WOHBI. YTJIEBOABI U JUMHUIBI B KieTke. CTpyKTypa u Onomorndeckue QpyHKIUN
0enKoB. AMHHOKHCIOTEI — MOHOMeEpHl OenkoB. CTpoeHHe HYKJIEOTHIOB H
cTpykTypa nonunykneotuansix nenei JJHK u PHK, AT®.

Bupycer u Oaktepuodarn. HekiieTouHoe cTpoeHHE, KXKU3HEHHBINH ITUKI W €ro
3aBUCHMOCTh OT KJICTOYHBIX (opM Ku3HU. Bupycet — Bo3OyauTenu
WHQEKIMOHHBIX  3a0o0JicBaHMif, MOHATHE 00  OHKOBHpycax.  Bupyc
ummyHoaedunuta yenoseka (BUY). [Mpodunakriuka BUY-undekumn.
JemoHcTpanuu

CrpoeHune MONEKyIbl OemKa.

Crpoenue monekynsl JJTHK.

CtpocHHE KIETKH.

CtpoeHue KIeTOK MPOKapuoT U 3yKapHoT.

Crtpoenue Bupyca.

IIpakTUueckue 3aHsATUA
HaGmronenne KJIeToKk pacTeHWd W KUBOTHBIX IOJ MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOIpenapaTax 1 Ux ONuCaHue.

CamocrosiTensHast paboTta 00yyarommxcs

Brinonsenune TOMaliHe KOHTPOIbHOM paboThI
Brmonnenue pedepara

HOI[FOTOBKa MUCHbMCHHBIX OTBCTOB HAd KOHTPOJIbHBIC BOIPOCHI

Tema 19. Opranuszm

Coneprxanne yaeOHOTO MaTepraa:

Opranmsm - equHoe Tentoe. MHorooOpasue opranu3mMoB. OOMEH BEIIECTBOM U
SHEPTUEH C OKpyXarolleld cpeloll Kak HeoOXOJUMOe YCIOBHE CYIIECTBOBAHUS
JKUBBIX CUCTEM.

CriocoOHOCTh K CaMOBOCIIPOM3BEICHUIO — OJ[HA M3 OCHOBHBIX OCOOCHHOCTEH
JKUBBIX OPraHuM3MoB. JleleHWe KISTKM — OCHOBA pOCTa, pa3BUTHA U

Y1,¥2,¥3,¥5,31,32
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pa3MHOKEHHUST OpraHu3MoB. becnonoe pa3MmHokeHue. IlosioBoi mporecc u
NoJ0BOE pa3MHOXKeHHe. OIUI0I0TBOPEHUE, €ro OHOJIOTHYECKOE 3HAUCHHE.
[Monstre 00 MHAUBHUIYaTbHOM (OHTOTCHE3), IMOPHOHAIBHOM (3MOPHOTEHE3) H
MOCTAIMOPHOHAIBFHOM DPAa3BUTHU. VHIWBHAyanbHOE pa3BUTHE UYEJIOBEKa U €ro
BO3MOJKHBIE HAPYIICHUS.

OO01mue npeAcTaBiIcHUS O HACICACTBEHHOCTH M M3MEHUYUBOCTU. | eHeTmueckas
TEPMHHOJIOTHS U CHMBOJIMKA. 3aKOHOMEPHOCTU HaciienoBaHus. Hacnemosanue
MpU3HAKOB Yy denoBeka. [lonoBbie xpoMocombl. CLEIUIEHHOE C  II0JIOM
HacienoBanue. HacnmencTBeHHbIe OONIC3HW 4YeNIOBEKa, WX NPUYUHBI U
npo¢unakTrka. COBPeMEHHBIC MTPEICTABICHUS O TCHE U TEHOME.

I'emerndyeckne 3akoHOMepHOCTH wW3MeHUMBOCTH. Kiaccudukamms dopm
M3MEHYHMBOCTH. BiusHuEe MyTareHoB Ha OPraHU3M YelIOBEKa.

IIpenmer, 3amaum W METOABI CENCKIUH. | CHETHMYECKHE 3aKOHOMEPHOCTHU
cenexknuu. Yuenme H. . BapwioBa o0 1meHTpax MHOToOOpazws U
MIPOUCXOXKIEHUSI KyJIbTypHBIX pacTeHuil. buorexHomorus, ee HOCTHKEHUS,
MIEPCIICKTUBEI Pa3BUTHSL.

JlemoHcTpanuu

OOMeH BeIecTB U MpeBpaIieHue SHEPTUH B KIIETKE.

Jlenenue kinetku (MUTO3, MEH03).

CriocoObI 6ecroa0ro pa3MHOXKEHHUSL.

OmIogoTBOpEeHNE Y PAaCTeHUIA U )KUBOTHBIX.

WHauBuayansHoe pa3BUTHE OpraHU3Ma.

Hacnencreennsle 00JIe3HH YETIOBEKA.

Bimsiaue anmkoronusma, HapKOMaHUH, KypEHUsS Ha HACICCTBEHHOCTD.

MyTtanumu.

MonupurkanrnoHHass U3MEHYHBOCTb.

IeHTpbl MHOTOOOPa3Ms U MPOUCXOKICHUS KYIbTYPHBIX PACTCHHUI.
HcKyccTBEeHHBIH OTOOD.

HWccnenoBanus B 001acT OMOTEXHOJIOTHH.

IIpakTrUueckue 3aHATUA

CamocrosiTensHast paboTa 00yyaromumxcs

Brinonsenue TOMalIHe KOHTPOIbHOM paboThI
Brmonnenue pedepara

HOI[FOTOBKa MUCHbMCHHBIX OTBCTOB HAd KOHTPOJIbHBIC BOIPOCHI

Tema 20. Bun

Coneprxanne yaeOHOTO MaTepraa:

DBOIIOIMOHHAS TEOPHS U €€ Poiib B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI Mupa. Bum, ero kputepuu. [lomymsmus kak CTpyKTypHas
eAVHMIA Buaa W dBomormu. CUHTETHYEeCKas Teopusl 3BONIONMH. J[BrKyiue
CHJIBI DBOJTIOITMH B COOTBETCTBHHM C CHHTETHYECKOM Teopueit aBosonmu (CTD).

¥1,¥3,31,32
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I'eneTnyeckure 3aKOHOMEPHOCTH 3BOIIOIIMOHHOTO MIPOIIECCa.

Pesynprater sBomommu. CoxpaHeHne MHOrooOpasusi BHIOB Kak OCHOBA
ycTOHYMBOTO  pa3BuTus  Owocdepbl.  [lpuyuHBI  BBEIMHpaHUS  BUJIOB.
buonornyeckuit mporpecc U OMOTOTHIECKUN perpecc.

I'umoTe3sr IPONCXOXKACHHS )KU3HH. Y CJIOKHEHHE JKUBBIX OPTaHU3MOB Ha 3emiie
B MIPOLIECCE IBOJIIOLMN. AHTPOIIOTEHE3 U €ro 3aKOHOMEPHOCTH. Jloka3aTenbcTBa
POJICTBa YEJIOBEKA ¢ MIICKOITUTAIOIIUMHU KUBOTHBIMU. DKOJIOTUYECKHE (DAKTOPHI
aHTPOTIOTeHEe3a: YCIOKHEHNE MOMYISIIIMOHHON CTPYKTYPHI BHIA, U3TOTOBJICHUE
opyAuil Tpyna, Mepexo] OT PACTUTEIBHOIO K CMEIIAHHOMY THITY MUTAHUA,
UCIONb30BaHUE  OrHs. [losiBlIeHME  MBICIUTENBHOM  NEATENBHOCTH U
YyJeHopa3ieapHoN peur. [IporucxoxkaeHne 4eaoBeYecKux pac.

JemoHcTpanuun

Kpurepun Buza.

[omymnsiims - CTPYKTypHas €IMHALIA BUAA, €AHMHNIA SBOFOIIHH.

JIBMOKyIIHE CHITBI DBOJIOIHH.

BozHukHOBeHNE 1 MHOT00Opa3ue NpUCcoco0IeHUN Y OpraHU3MOB.

Penxue u nucuesatomyie BUIBL.

JIBrOKyIIHEe CHITBI aHTPOIIOTEHE3a.

IIponcxoxeHne YenoBeKa U YeI0BEYECKHX Pac.

TIpakTUueckue 3aHsATUA

CamocrosTenpHas paboTa 00yJaronuxcst

BsimonHenue ToMantHeld KOHTPOJIbHON pabOThI
Brinonuenue pedepara

[ToaroroBka NMMCHbMEHHBIX OTBETOB HA KOHTPOJIbHBIE BOIPOCHI

Tema 21.9K0ocuCTEMBI

Copeprkanre y4eOHOTO MaTepuaa:

[IpenMer u 3amaun SKONOTHU: YYeHUE 00 HKOJIOTHYECKUX (PaKTOpax, yUCHHE O
COO00IIeCTBAX OPraHM3MOB, y4YeHHE O Ouocdepe. DKoNormyeckue (GaxTophl,
OCOOCHHOCTH MIX BO3JICHCTBHSL. DKOJIOTHYECKas XapakTepuctuka suja. [lonsrue
00 sKosornyeckux cucremax. Llenu nuranwus, TpohuIecKre ypoBHH.
buoreonieno3 kak »KkocucteMa. bBHOINEHO3 W OHOTON Kak KOMIIOHEHTHI
OmoreoreHo3a.

Buocdepa — rmobanpHas skocucrema. Yuenue B. . Bepranckoro o 6uocdepe.
Ponnb sxuBBIX opraHu3MoB B Omocdepe. bromacca. bruonornaeckuit KpyropopoT
(ma mpumepe KpyroBopoTa yrieposna). OCHOBHEIC HAaINpaBICHUS BO3ICHCTBHUS
yenoBeka Ha Ouocdepy.

TpaHnchopMaluss  €CTECTBEHHBIX  JKOJOTHUYeCKMX cucreM. (OcobeHHOCTH
arpodKOCUCTEM (arpoIeHO30B).

JemoHcTpanuu

Dxonorudeckre GakTOphl U UX BIMSIHAC HA OPTaHU3MBI.

MeXBHIOBbIE OTHOIICHUS: TAPAa3UTH3M, XHITHUICCTBO, KOHKYPEHIIHS, CHMOHO3.

Y1,V,V5,31,32
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SIpyCHOCTB pacTUTEIBLHOTO COOOIECTRA.
KpyroBoport yraepoaa B 6uocdepe.
3amoBe JHUKHU U 3aKa3HUKU Poccun.

IIpakTUueckue 3aHsATUA

CamocTosTeNbHas paboTa 00yJaroIIHXCs

BsimonHenue ToMantHel KOHTPOJILHON paOOThI
Brmonanenune pedepara

[ToiroToBKa MMCEMEHHBIX OTBETOB HA KOHTPOJILHBIE BOIPOCHI

HpOMe)KyTO‘-IHaH aTTeCTanuAa

3amura JoMaIrHel KOHTPOIbLHOM padOThI

HuddepennmpoBannplii 3aueT

Bcero

175
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3. YCJIOBUS PEAJIMZALIIUUA ITPOTI'PAMMBI INCHUITJINHBI

3.1. TpeboBaHusi K MUHMMAJbHOMY MATEPUAJIbLHO-TEXHUYECKOMY
o0ecre4yeHn 1o

Peanuzanus MPOrpaMMBbl JTACIIUILIINHEBI «b]/1.09 EcTrecTBO3HaHUEY
IpeanojaraeT Haiauuue B NpodeccroHaIbHOM 00pa30BaTeNbHONW OpraHU3alluu,
peanu3yromieil 00pa3oBaTeIbHYI0 TIPOTrpaMMy CpeIHero o0imiero oOpa3oBaHUS B
npenenax ocBoenuss OIIOII CIIO na 6a3e ocHOBHOro 00IIero oOGpa3oBaHMUA,
y4eOHBIX KaOWHETOB, B KOTOPHIX MMEETCS BO3MOXXHOCTH 00€CTIeUNTh CBOOOIHBIN
noctyn B HMHTepHET BO Bpemsi y4eOHOTO 3aHSATHS W B TIEPHO]] BHEYYCOHOU
NEATETLHOCTH 00YYaIOIIUXCSI.

[Tomernienne KaOMHETOB JOHKHO yIOBIETBOPITH TpeOoBaHusiM CaHUTApHO-
AMUAEMUOSIOTHYEeCKUX TTpaBmwil U HopMaTuBOB (CaunlluH 2.4.2 Ne 178-02) u ObITh
OCHAIIIEHO TUMOBBIM 00OPYJOBAaHMEM, YKa3aHHBIM B HACTOAILIMX TPEOOBAHUSX, B
TOM 4HCIIE€ CHEIUAIU3UPOBAHHON y4eOHOUW MeOebl0 M CpeacTBaMu OOy4YeHHS,
JOCTAaTOYHBIMM  JJI1  BBIMOJHEHUsT TpPeOOBAaHUM K YPOBHIO  MMOATOTOBKHU
00yJarImxcs.

B xaOuHerax q0KHO OBITh MyJBTUMEIUHHOE 000PYI0BaHUE, TOCPEACTBOM
KOTOPOTO YYacCTHUKH 0O0pa3oBaTeIbHOrO TMpoliecca MOTYyT MpOCMaTpUBaTh
BU3YallbHYI0O HMH(POPMAIMIO TI0 E€CTECTBO3HAHUIO, CO3/aBaTh IMPE3CHTAIINH,
BUJICOMATEPHAIIbI, HHBIE JOKYMEHTHI.

B cocra  y4eOHO-METONMYECKOTO H  MaTepPHATbHO-TEXHHUYECKOTO
obecrieueHns MporpaMMbl TUCIUTUTAHEI «ECTECTBO3HAHKE) BXOJIST:

¢ MHOroQyHKIIMOHATHHBIN KOMIUIEKC TIPETOaBaTeIs;

® HarIsAHBIC MOCOOUS (KOMIUICKTHI YYEOHBIX TaOJuIl, TJIaKaTOB, MOJEIH
00BEKTOB, MOPTPETHI BHIJIAIOIIUXCS YUEHBIX U JIP.);

¢ HPOPMAIIMIOHHO-KOMMYHUKATUBHBIE CPEACTBA;

® DJKPaHHO-3BYKOBBIE MTOCOOMS;

® KOMIUICKT AJIEKTPOCHAOKEHUSI KAOWHETOB;

® TEXHHUYECKHE CPEJCTBA OOYUCHMUS;

® JIEMOHCTpPAIlMOHHOE  oOopymoBanme  (0OmIET0  HA3HAYEHUS U
TEMaTHYECKHE HaOOPhI);

e J1abopatopHoe oOopymoBaHue (OOIIET0 HA3HAYCHHS M TEMaTUYECKUC
HAOOpbI, B TOM 4HCII€ JJIi MOCTAHOBKU JIEMOHCTPAIIMOHHOTO M YYEHUYECKOTO
HKCIIEPUMEHTA, PEAKTUBBI);

® CTaTMYECKHE, JUHAMUYECKHE, JAEMOHCTPAllMOHHBIE U pa3laTO4YHbIC
MOJIEJIH, BKJIFOYAsi HATYPaJIbHBIE 00 BEKTHI;

® BCIIOMOTATEILHOE 00OPYJIOBAHHE.

ObopynoBanue kabuHeTa €CTECTBO3HAHUA: paboyee MECTO MPEroIaBaTers;
MeOennb yYeHUYecKas; OCKa; IKad A HarJSIAHBIX MOcoOMil U 000pyAOBaHMUS;
NEPCOHANIBHBI  KOMITBIOTEP; MAHOMETP >KUJIKOCTHBIM (I€MOHCTpaIlMOHHBIN);
O0apomertp-anepous; bP-52; npubGop 1 AeMOHCTpald — B3auMOJEHCTBUS
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IEKTPUYECKUX TOKOB; MPHOOP ISl JEMOHCTPALIMH AJIEKTPOMArHUTHON MHIYKUINN
(toku ®YKO); naboparopusiii Habop «MccnemoBaHue HM30MPOILIECCOB B Ta3zaxy;
JEMOHCTPALIMOHHBIE  Yy4eOHbIE IJIAKAaThl; KOMIUIEKT  BHJIEOJEMOHCTpALUU
«Dusuka», «TBOpLEI aTOMHOTO BEKa»; SJIEKTPOHHBIA 00pa30BaTENbHBIA KOMILIEKC
«bubnmoTexka HaraSAHBIA MOCOOMID KOMIUIEKT TaOJMUI[ MO XUMHH Pa3IaTOYHBIX
«Knaccudukarms 17} HOMEHKJIATypa OpraHUYECKUX COEAUHEHUI;
JEMOHCTPALIMOHHBIE YYeOHbIE TJIaKaThl; TaOIUIBI 1€MOHCTPAIMOHHbBIE; KOMILIECKT
POOUPOK; COOPHUK JEMOHCTPAIMOHHBIX OMNBITOB «IIIKOTBHBIN XUMUYECKUN
DKCIIEPUMEHT», KOJUICKITUS HAyYHO-TIOMYJSPHBIX (PHIBEMOB, OWHOKYJISIPHBIN
mukpockon KS —is Duoso TM RS 083; kommiekt mukpomnpenaparoB «OOmas
ouonorusi»; komnekuusa «llIkonbHbIN repOapuil»; JEMOHCTpAaLMOHHBIE y4YeOHbIE
IUIaKaThl; KOMILJIEKT BU/ICOJIEMOHCTpAIUU «Ypoku ounomoruny,
«MynbTUMEIUIHOE CONPOBOXKIAECHUE YPOKOB», «l'eHeTuka», «3emisl: pa3BUTHE
KUZHI», « IKOJIOTHUS»; KOMIUIEKT MOPTPETOB /1J1s1 KaAOMHETA OMOJIOTHH.

Texnuueckue cpeacrBa 0oOydeHHUs: HOYTOYK, Ha KOTOPOM YCTaHOBJIEHO
nporpammHoe obecneuenne MS  Office: Word, Excel, Power Point;
MYJIBTUMEIUMHOE 000py0BaHue (IIPOEKTOP, dKpaH); MHOOPMAIIMOHHBIA CTEH]I;
KOMILJIEKT HAIJISIIHBIX TIOCOOUA.

3.2. UnpopManmoHHoe odecnevyeHne o0yueHmst

3.2.1. OcHOBHbIE HCTOUYHUKH

1. EcrectBo3nanme. 10 kmacc : y4ueb. mus 00meoOpa3oBaT. OpraHu3aiui :
6a3oBeiii ypoenb / [M.}O. Anekcammnua, K.B. INamaktnonos, U.C. Imutpues u
ap.] ; mox pea. N.IO. Anekcamunoii. — 4 uza. — M.: IIpocsemienue, 2018. — 271 c.
ISBN 978-5-09-058188-2.

2. EcrectBo3nanue. 11 kiacc : yue0. s o0iieodpa3oBaT. OpraHu3aiui :
6a3oBbiil ypoBeHb / [M.}O. Anekcamuna, K.B. 'anaktuonos, A.B. Jlsnues, M.A.
[MMaTanoB] ; mox pea. N.1O. Anekcammnoit. — 4 uzn. — M.: IIpocsemenue, 2018. -
256 c. ISBN 978-5-09-060067-5.

3.2.2. JIonoJIHUTEIbHbIE HCTOYHUKHU

1. Crpensuuk, O. H. EctecTBo3Hanme: yueOHOe mocoOue sl CpeIHero
npodeccrnonanbHoro odpaszoanus / O. H. Ctpenpauk. — Mocksa : M3gaTeabcTBo
FOpaiit, 2019. — 223 ¢. — (IIpodeccuonanbroe obpazoBanme). — ISBN 978-5-
534-03157-7. — Tekcr: omekrponasid // DBbC  IOpair [cait]. —
URL: (?JIEKTPOHHOE U3/IaHUE).

2. TI'openoB, A. A. KoHueniuu COBpEeMEHHOTO €CTECTBO3HAHUS : ydueOHOE
nocodue 11 cpennero npodeccruonaabHOro obpazoBanus / A. A. ['openos. — 4-¢
u3., nepepadb. u non. — MockBa : U3parensctBo FOpaiit, 2019. — 355 ¢. —
(ITpodeccuonansuoe oOpazoanue). — ISBN 978-5-534-10214-7. — Teker
anekTponueit  // DOBC Opaiit [caifT]. —  URL:

(2JIEKTPOHHOE U3JIaHKE).

3. CypuxoB, B. B.EcrtectBo3nanue: ¢uszuka : ydeOHOe mocobOue s

cpenHero npodeccuonaabHoro oopazosanus / B. B. CypukoB. — 6-¢ u3a., ucnp. u


https://biblio-online.ru/bcode/433520
https://biblio-online.ru/bcode/442448
https://biblio-online.ru/bcode/442448
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non. — Mocksa : UznatensctBo FOpaiit, 2019. — 143 c. — (IlpodeccronanpHoe
obpazoBanue). — ISBN 978-5-534-06437-7. — Texkcr : asnextponubii // ObC
FOpaiitr [caitit]. — URL: https://biblio-online.ru/bcode/441536 (ameKTpOHHOE
u3/1aHue).

4. Banauckuii, C. M. EcTecTBO3HaHUE : yUeOHUK U MIPAKTUKYM JIJIsl CPETHETO
npodeccuonanbHoro odpazoanus / C. Y. Bansuckuii. — Mockga : M3naTenbcTBo
FOpaiit, 2019. — 367 ¢. — (Ilpodeccuonansuoe obpazoBanue). — ISBN 978-5-
534-09150-2. — Tekcr : omekrponHeni // ObBC IOpaiir [caiiT]. —
URL: https://biblio-online.ru/bcode/444277 (3neKTpOHHOE U3/TAHUE).

5. Ko3uHna, E. ®@. EcrecTBOo3Hanue ¢ MmeToaukou npenogasanus. [lpaktukym:
yaeOHOe TMmocobue misg cpeaHero mnpodeccmonanpbHoro odpasoBanus / E. @.
Ko3una. — 2-e u3z., ucnp. u gon. — Mocksa : U3gatensctBo IOpaiit, 2019. —
256 c. — (Ilpodeccnonanvuoe obOpazoBanue). — ISBN 978-5-534-07504-5. —
Tekct: oanexrponnbii // ObC IOpait [caitit]. — URL: https://biblio-
online.ru/beode/441706 (2NIEKTPOHHOE U3AHKUE).

6. Otroukuii, I'. I1. EcrecTBO3HaHME : yUeOHUK W MPAKTUKYM JUIsI CPEIHETO
npodeccuonanbHoro oopazoBanust / I'. II. Otroukuit ; mox pemakumeint I'. H.

Ky3bmenko. — MockBa: MWM3narensctBo FOpaiit, 2019. — 380 c. —
(ITpodeccuonansuoe oOpazoanue). — ISBN 978-5-534-02266-7. — Tekcr
anektpoHubii  // DBbC Opaiit [caiT]. —  URL: https://biblio-

online.ru/bcode/437175 (3n€KTpOHHOE U3IaHUE).
7. CmupHoBa, M. C. EctecTBO3HaHUE : yUeOHUK U MPAKTUKYM TSI CPETHETO
npodeccronanbHoro oopazosanust / M. C. CmupuoBa, M. B. Hexmogosa, T. M.

CmupHoBa. — 2-e u3a. — Mocksa : U3gatensctBo FOpaiit, 2019. — 332 ¢c. —
(ITpodeccuonanvuoe odbpazoBanme). — ISBN 978-5-534-09495-4. — Tekcr
anektponubii  // DBC Opaiit [caifT]. —  URL: https://biblio-

online.ru/becode/433393 (ANEKTPOHHOE U3JIAHKE).

8. llyranera, A. B. ®unocodckue mpoOaeMbl €CTECTBO3HAHUS : y4eOHOE
nocobue s cpeaHero npodeccuonanpHoro odpazopanus / A. B. IllyraneBa. —
Mockgsa: UznarensctBo HOpaiit, 2019 ; ExatepunOypr : U3n-Bo Ypain. yH-Ta. —
163 c. — (IIpodeccuonansuoe odOpazoBanue). — ISBN 978-5-534-11153-8
(UznarenbctBo FOpaiiT). — ISBN 978-5-7996-0683-1 (M31-B0 Ypai. yH-Ta). —
Tekct: oanexkrponnbii // ObC IOpaikt [caitit]. — URL: https://biblio-
online.ru/bcode/444559 (aMeKTPOHHOE U3TAHUE).

9. Epemuenko, O. 3. buonorus: ydenne o 6umocdepe : yaueOHOE mocodue s

cpeanero mpodeccuonaapHoro obpaszoBanus / O. 3. Epemuenko. — 3-e¢ wu3f.,
nepepad. u gon. — MockBa : WsmarensctBo HOpaibit, 2019. — 236 c¢. —
(ITpodeccuonanvuoe odbpazoBanme). — ISBN 978-5-534-10183-6. — Tekcr
anektponubii  // DBC Opaiit [caifT]. —  URL: https://biblio-

online.ru/bcode/429497 (ANEKTPOHHOE U3JIAHKE).

3.2.3 CnpaBouyHas JuTepaTypa
1.Epemuna, E. A. Xumus. CipaBoYHUK IIKOJbHUKA: yuyeOHOe nmocodue / E.
A. Epemuna, O. H. PepxoBa. — M. : MOCKOBCKUI TOCY1apCTBEHHBIN YHUBEPCUTET
umenu M.B. JlomonocoBa, 2014. — 519 ¢. — ISBN 978-5-19-010842-2. — TekcT


https://biblio-online.ru/bcode/441536
https://biblio-online.ru/bcode/444277
https://biblio-online.ru/bcode/441706
https://biblio-online.ru/bcode/441706
https://biblio-online.ru/bcode/437175
https://biblio-online.ru/bcode/437175
https://biblio-online.ru/bcode/433393
https://biblio-online.ru/bcode/433393
https://biblio-online.ru/bcode/444559
https://biblio-online.ru/bcode/444559
https://biblio-online.ru/bcode/429497
https://biblio-online.ru/bcode/429497
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: DNIEKTPOHHBIN // DnexkTpoHHO-0mbmmoTedynas cuctema IPR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/54674.html (351eKTpOHHOE U3aHKE).
2.buonorust B TabnMIax W CXeMax : JUIsl IIKOJHHUKOB U aOWTYpHUEHTOB /

coctaButenn A. B. Onumenko. — CII6. : Bukropus mmtoc, 2016. — 128 ¢. —
ISBN 978-5-91673-024-1. — TekcT : 2JIeKTPOHHBIN // DNEKTPOHHO-OUOINOTEUHAS
cucrema IPR BOOKS : [caliT]. — URL:

http://www.iprbookshop.ru/58063.html (3;1eKTpOHHOE H3TaHUE).
3. Ky3nenos, C. U. CnpaBounuk no ¢usuke : ydedbnoe mocodbue / C. U.

Ky3snenos, K. U. Poro3sun. — Tomck : TOMCKUI NOJIMTEXHUYECKUN YHUBEPCUTET,
2014. — 220 c. — ISBN 978-5-4387-0443-0. — TekcT : B31EKTpOHHBIA //
OnextpoHHo-OmOmoTteynas cuctema IPR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/34719.html (snexTpoHHOE M3MAHKE).

3.2.4. Ilepeyenb pecypcoB HMH(OPMALMOHHO-TEJIEKOMMYHUKANUOHHOM
cetu «AHTEpHET

[
.

www.nscience.ru (OOpa3oBaTenbHbIN MPOEKT «ECTeCTBO3HAHNE))

uznaisam.ru  (Hay4yHo-mo3naBaTenbHbIii mopTan  «EcTeCTBEHHBIE HAyKu
MOHSATHBIM SI36IKOM )

www.jestestvoznanie.ru (obpaszoBarenbHbiii opTan «EctecTBo3HaHMEY)
www.class-fizika.nard.ru («Kmaccnast mocka jyist 10003HATEITBHBIX ).
www.physiks.nad/ru («®u3nuka B aHUMAIUAIX ).

www.hemi.wallst.ru («Xumusi. O6pa3oBaTeIbHBIN CAUT AJISI IIKOJIBHUKOBY).
www.chem.msu.su (21ekTpoHHast OUOIMOTEKA MO XUMHUH ).
www.biology.asvu.ru (Bcst Ouosorus. CoBpemeHHass OHWOJIOTHS, CTaThH,
HOBOCTH, OMOJIMOTEKA).

9. www.window.edu.ru/window (Egunoe oxHO jgocTyma K 00pa3oBaTelbHBIM
pecypcam HTEpHETA IO OMOJIOTHH).

N

XN kW

3.2.5. IlepevyeHb NPOrPaAMMHOI0 00ecreyeHus

1. Microsoft Word
2. Microsoft Excel


http://www.iprbookshop.ru/54674.html
http://www.iprbookshop.ru/58063.html
http://www.iprbookshop.ru/34719.html
http://yandexwebcache.net/yandbtm?lang=ru&fmode=inject&tm=1570433864&tld=ru&la=1570125696&text=%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5%20%D1%81%D0%B0%D0%B9%D1%82%D1%8B%20%D0%BF%D0%BE%20%D0%B5%D1%81%D1%82%D0%B5%D1%81%D1%82%D0%B2%D0%BE%D0%B7%D0%BD%D0%B0%D0%BD%D0%B8%D1%8E&url=http%3A%2F%2Fjestestvoznanie.ru%2F&l10n=ru&mime=html&sign=f3a1dee13749335f5d1fa511880db828&keyno=0
https://webmaster.yandex.ru/siteinfo/?site=jestestvoznanie.ru
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4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHUA

JUCHMILIAHBI

4.1. ®opMbI U METOAbI KOHTPOJISI Pe3yJIbTATOB 00yUYeHMSsI

PesynbraThl 00ydeHus

@DopMBI U METOBI KOHTPOJIS U
OIICHKHU

3HaHUEe CMbIC/IA MOHATHI: €CTECTBCHHOHAYYHBIH METOJ IMO3HAHUS,
JJIEKTPOMAarHUTHOE TIOJE€ W DIIEKTPOMArHUTHHIC BOJIHBI, KBaHT,
sBomions BceenenHno#, Oonpimoil B3pbB, CoJHEYHAs CHCTEMA,
rajlakTukKa, ePHOJANYCCKUI 3aKOH, XMMHYECKas CBA3b, XMMUYCCKAs

peakmus, MakpoMoJjeKyna, OeJoK, Karamuzatop, (epmeHT,
muddepenunammsa  kiaetok, JAHK, Bupyc, Ouonorunueckas
SBONIONHUSA, OWOpa3zHOOOpa3me, KIETKA, OPTaHW3M, IOMYJISAIINs,

9KOcHcTeMa, Onocdepa

- TECTUpOBaHHE
- OLICHKA 32 JOMAIIHIOIO
KOHTPOJIbHYIO paboTy (1ist
3a04HON (OPMBI 0OyUEHHS)
- KOHTpOJIbHAsS paboTa

- pedepar

3HaHWe BKJaJa BEIUKUX YYEHBIX B (DOPMHPOBAHHE COBPEMEHHOMN
€CTECTBEHHOHAYYHOI KapTUHBI MUpA.

- KOHTpOJIbHAs paboTa

- OLICHKA 32 JOMAIIHIOO
KOHTPOJIbHYIO paboTy (1ist
3a04HON (POPMBI 0OyUEHHS)

- pedepar

YMeHue IpruBOAUTh MPUMEPHI SKCIIEPUMEHTOB H/HIIN HAOJIIOICHHIA,
000CHOBBIBAIONTUX: aTOMHO-MOJICKYJIIPHOE CTPOCHHE BEIECTBA,
CyIIECTBOBAHHME  DJEKTPOMAarHUTHOTO TMOJS UM B3aUMOCBS3b
JJICKTPUYECKOTO W MAarHUTHOTO  TIOJICH,  BOJIHOBBIE U
KOPIYCKYJISIPHBIE CBOMCTBA CBETa, HEOOPATHMOCTh TEIIOBBIX
MPOIIECCOB, pa30eraHue TajJakTUK, 3aBUCUMOCTh CBOWCTB BEIIECTBA
OT CTPYKTYpPHl MOJEKYJ, 3aBUCHUMOCTh CKOPOCTH XHUMHUYECKOH
peakmuy OT TeMIIePaTyphl U KaTaIM3aTOPOB, KIIETOYHOE CTPOCHHE
JKUBBIX opranu3mMoB, ponb JHK kak Hocutens HaciaeacTBEHHOU
WH(GOPMAITUH, 3BOJIOIHIO JKUBOU IPUPOIBI, TPEBPAIICHUS SHEPTHI
W BEpPOSATHOCTHBIM XapakTep INPOILIECCOB B JKMBOH U HEXKUBOU

- TECTHPOBaHHE

- OLIEHKA 32 JOMAIIIHIOO
KOHTPOJIbHYIO paboTy (1ist
32049HOH (OPMBI O0YUCHHS)

- KOHTpOJIbHAs paboTa

- pacuétHO-Tpaduyeckure padboThI
- peleHue 3anay

npUpojie, B3aUMOCBSI3b KOMIIOHEHTOB OKOCHCTEMBI, BIHSHHE
JISSTEIILHOCTH YeJIOBEKAa Ha DIKOCUCTEMBI
. - TECTUPOBAHUE
YMmenne — OOBSCHATH  TPHUKIAIHOC  3HAYCHHE  BaKHEHIIMX
N - OIICHKA 32 JIOMAIITHIO0

JOCTIDKEHHH B 00JacTH €CTECTBEHHBIX HAyK JUISA: Pa3BUTHUS

KOHTPOJIbHYIO paboTy (st
SHEPreTHKW, TPAHCIIOpPTA U  CPEIACTB  CBSI3U,  MOJYYCHUS

CHHTETUYECKUX MaTEepPHaJiOB C 3alaHHBIMU CBOHCTBAMHM, CO3JAHU
OMOTEXHOJIOTHH, JIeYeHUs] WHPEKIIMOHHBIX 3a00JeBaHUM, OXpaHbI
OKpY>KaloIen cpeabl

3a04HON (POPMBI 0OyUEHHS)

- KOHTPOJIbHAS paboTa

- pacuéTHO-TpadmuecKe padoThl
- penieHue 3ajaqy

VMeHue BBIABUTaTh TUMNOTE3BI U npepiaratb NyTu HUX IPOBEPKU;
Ac1aTb BBIBOABI HAa OCHOBC OKCIICPUMCHTAJIBHBIX  TaHHBIX,
MMPEACTABJICHHBIX B BUJC Fpa(l)I/IKa, Ta6J'II/ILILI WK JuarpaMmbl

- KOHTPOJIbHAS paboTa

- OLICHKA 32 JOMAIIHIOO
KOHTPOJIBbHYIO padoTy (ams
3a04HON (POPMBI 0OyUEHHS)

- pedepar

- pacuétHO-Tpaduyeckue paboThI

YMmenune paboTaTh €  €CTECTBEHHOHAYYHOH  WHGpOpMaLUei,
comepxameiicss B coobmenusx CMMUM, pecypcax HWMutepHera,
HAayYHO-TIONYJISIPHBIX ~ CTAaThsIX: BJIAAE€Th METOJaMH  IIOWCKa,
BBIJICJIATh CMBICIIOBYIO OCHOBY W OLCHHBaThb JOCTOBEPHOCTH
uHpOpMaLNH

- KOHTpOJIbHAs paboTa

- OLICHKA 32 JOMAIIHIOO
KOHTPOJIbHYIO paboTy (st
3a04HON (POPMBI 0OyUEHHS)

- pedepar

YMeHHE WCIONBh30BaTh NPHOOPETCHHBIE 3HAHUS W yMEHHUS B
MPaKTUYIECKOHN NEeITETLHOCTH W TMTOBCEAHEBHOM KU3HH IS

- OICHKM BJIMSHUS HA OPTaHU3M YEIIOBEKa 3JIEKTPOMArHUTHBIX
BOJIH M PaJMOAKTHBHBIX U3TyUCHUH;

- TECTHPOBaHHE

- OLICHKA 32 JOMAIITHIOO
KOHTPOJIBbHYIO padoTy (ams
3a049HOH (OPMBI OOyUCHHS)
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- BHEprocOepeKeHNUS;

- 0e30IMacHOr0  HCIOJIb30BaHUS Mar€puaioB MW XUMHYCCKHUX

BEIIECTB B OBITY;

- TpoUIAKTUKA WHQPEKIMOHHBIX 3a00JIeBaHUN, HHKOTHHOBOM,

aJIKOr0JIbHOW ¥ HAPKOTHUYECKON 3aBUCUMOCTEI;

- OCO3HAHHBIX JINYHBIX ACHUCTBUM 10 OXpaHE OKPYKAIOIIEH Cpeibl.

- KOHTPOJIbHAs paboTa
- pedepar

4.2. MeToanuecKue MaTepuaJbl, ONpeaesiolue nNpoueaypbl OeHMBAHUS
YPOBHSI CPOPMHUPOBAHHOCTH 3HAHUU U YMEHUM

4.2.1. Kputepuu onleHUBAHUSA MPAKTHYECKON PadOTHI

«OTIaHOY «X0opouio» «Y noBeTBOPUTENBHOY | «HeymoBneTBOpUTEIbHOY»
Cobmoaet Cobmomaet momHocThio | CoOMIOIaeT 9YacTUIHO He cobnronaet Bech
MOJTHOCTBIO BECh BECh AITOPUTM QITOPUTM BBITIOJTHEHUS | QJITOPUTM BBITTOTHCHHUS
AJITOPUTM BBIIIOJTHEHHS PaOOTHI. padoThL paboTHL.
BEITIOTHEeHUs paboThl. | CoOnromaer noiaHocThio | CoOtoJIaeT 4aCTUYHO He cobnronaet npasuna
Cobmoaer MpaBUjIa TEXHUKU MpaBWIa TEXHUKU TEXHHUKHU 0E30ITaCHOCTH.
MOJIHOCTHIO MTPaBHIIa 0e301acHOCTH. 0e30MmacHOCTH. He ymeer noip3oBarbes
TEXHHUKHU YMeeT monp30BaThes YactuyHo ymeeT nabopaTopHbIM
0e30macHOCTH. n1a00paTopHBIM MOJIL30BATHCS 000py/IOBaHUEM H
YMeeT monp30BaThCs 00opy/IOBaHUEM H 1ab0paTOPHBIM peaKTUBaMH.
nabopaTopHbIM pEeaKTUBaMHU C 00opyIOBaHUEM U He nocturaer
00opyIOBaHUEM U HEOOIBITUMU peakTUBaMHu MOCTaBJICHHBIX B paboTe
peakTuBamu. OITUOKaMH. He nocruraer nenei.
Hocruraer Hocturaer TTOCTaBJICHHBIX B PaboTe He naét npaBuibsHOE
MTOCTABJICHHBIX B MOCTaBJICHHBIX B paboTe TIEJeH. 000CHOBaHHE
paborte neneii. LEeNen. Haér obocHOBaHME MOJTyYEHHBIX
Jaét npaBuibHOE Jaér obocHoBaHME MOJYy4YEHHBIX pe3yJIbTaTOB HAa OCHOBE
o0ocHOBaHWE MOJTy4eHHBIX pe3ybTaTOB HA OCHOBE 3HAHUA TEOPHH.
MOJTyYSHHBIX pe3yIBTaTOB C 3HAHUS TCOPUH C He nenaet BBIBOIBL.
pe3yJIbTaToB Ha Ha OCHOBE 3HAHHS rpyOBIMH OIIHOKaMHU.
OCHOBE 3HAHUS TeOprH HEOONBIITIMH JlemaeT BBIBOJBI C
TEOpUH. omOKaMH.. rpyOBIMU OIIMOKaMH.
JlenaeT npaBUIIbHEIC JlemaeT BBIBOBI
BBIBO/IBL. HEOOIBITUMHU
OITMOKaMH.
4.2.2. Kputepuu olleHUBAHUS KOHTPOJbHON PadoThI
«OTIIIHO» «Xopouio» «Y IOBJIETBOPUTENHHO» | «Heyq0BIETBOPUTEIHHO

B nonnoit mepe
BJIAJIECT CUCTEMOM
HOHATHUH JaHHOU
JACITUIUINHEI.
Cnoco0beH k
CHCTEMATH3AIIN U
0000IIECHIIO HAYIHOTO
U TIPAKTUYECKOTO
MaTepHaia u
KPUTHYECKH €0

B ocnoBHOM Biajeer
CHUCTEMOMH MTOHATHI
JIAaHHOM TUCIATUIMHEI.
CriocobeH K
CHCTEMATH3AIUU U
0000IICHIIO HAYIHOTO
1 TIPAKTHIECKOTO
MaTepuana, Ho He
MOXET KPHUTHUCCKH
€ro OICHUBATD.

YacTHYHO BIageeT
CHUCTEMOMH MOHATHI
JaHHOM JHUCIUTIIMHEI.
Crioco0eH 4acTUYHO
0000111aTh HAYYHBIH U
MPaKTUYECKUI
MaTepHal.
MPUMEHSIET OTACIbHBIC
TEOPETUUECKUE 3HAHUS
JUISL peTICHUS

He Bnaneet cucremoii
MOHATUH TaHHOU
JTUCITUTUTAHBL.

He criocoben
CUCTEMAaTU3alUU U
0000IICHIIO HAYYHOTO U
MPAKTHYECKOTO
MaTepuaia.

He nmpumensier
TEOPETHUIECKHE 3HAHUS
JUTS pEIICHUS

OLICHUBATh. B nexoTOpBIX Ciiydasx MPAKTHYECKUX 3a/1a4.
B nonnoit mepe HE IPUMCHSIET OTBETHI YACTUYHO MPAKTHYECKUX 3a/1a4
MIPUMEHSIET TEOpETUIECKHE cOpMYIINPOBAHBI OTBeTsl
TEOPETUYECKHE 3HAHUSl | 3HAHUS JJIS PEeHICHHS apryMeHTHPOBaHO, chopMynupoBaHbI 6e3
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JUTSL PEIIECHUS
MPAKTHYECKUX 3a/1a4.
OTBETHI
c(hopMyIUPOBAHBI
apryMeHTUPOBAHO,
JIOTHYHO, IPaMOTHO,
€CTh BBIBOJIEI,
HCIIOIbL3YIOTCS
MEXIPEIMETHBIC CBSI3H

MPaKTUYCCKUX 3a/1a4.
OTBETHI
chopMyIUPOBaHbI
apryMeHTUPOBAHO,
JIOTHYHO, IPaMOTHO,
€CTh BBIBOJIBI, O€3
HCITOJIB30BAHUS
MEXKIIPEAMETHBIX
CBsI3EH.

JIOTUYHO, TPAaMOTHO, HET
BBIBOJIOB.

apryMeHTOB, C
HapyIIEHHUEM JIOTUKH,
JOIyLIeHbI TpyObIe
omKOKHU, HET BHIBOJIOB.

4.2.3. Kputepuu oueHNBAHHUS TECTA

«OTIIIHOY» «X0opouIo» «Y IOBJIETBOPUTENILHO» | «Heyq0BIeTBOPUTEIHLHO
MIPABIILHO BBITIOJTHEHO MIPaBIIIEHO MIPABIJILHO BBITIOJTHEHO MIPABIJILHO BBITIOJTHEHO
85-100 % TecToBBIX BBITIOJIHEHO 50-65 % TecToBBIX menee 50 % TecToBbIX
3aJaHuH 65-84 % TecTOBBIX 3aJIaHui 3aJaHuH
3aJaHUI
4.2.4. Kputepuu oueHuBanus pedepara
«OTauHOY» «X0poIIoY «Y TOBIIETBOPUTENEHO» | «HeymoBieTBOPUTEIIEHO
Pedepar sBnsercs He packpsitbl Tema packpbiTa Tema packpbiTa HE
WH()OPMATHBHBIM, OTJENbHBIE BOMPOCHI; YaCTHYHO; MOJTHOCTEIO; HE
OOBEKTUBHO MepenacT YaCTHYHO MCIIOJTb30BaHBI WCTIONTE30BaHBI
UCXOIHYIO UCTIOJIb30BaHbI HEKOTOPBIE PE3YIIbTATHI pe3yIbTaThl
nH(MOPMAITHIO, a TAKKE pe3ynbTaThl WCCIIEIOBAaHNN 1 WCCIIEIOBAHNN 1
KOPPEKTHO OI[EHHBAET WCCIIEIOBAHNN 1 YCTaHOBJIEHHBIX YCTaHOBJIEHHBIX
Matepua, YCTaHOBJICHHBIX HAY4YHBIX (PAKTOB IO HAyYHBIX (PAKTOB 10
CoJIepIKaIIHiics B HAY4YHBIX (PAKTOB IO JTAHHOU TeMe, JTAHHOU TeMe;
MEPBOUCTOYHHKE; JAaHHON TeMe; WCIIOJTb30BaHBI HE MCIIOIb30BAHbI
B TIOJTHOU Mepe YaCTUYHO HEKOTOPbIE JIOTIOJTHUTEIbHEIC
HCIIOJTb30BaHbI WCTIOJIb30BaHbI JIOTIOJTHUTEIIEHBIC 3HAHUS;
pe3yIbTaThl JIOTIOJTHUTEINIbHBIE 3HAHUS; HE BJIaJIeeT TEMOI;
WICCIIETOBAaHUNA U 3HAHUS; YaCTHYHO BJIA/ICET MaTepHral U3J0KEH
YCTaHOBJICHHBIX HE BJIaJIeeT TEMOI; HEJIOTMYHO; HET IIUTAT
Hay4YHBIX (aKTOB 11O OTJIETbHBIMH JIOTUYIHOCTH
JTaHHOU TeME; BOINPOCAaMH MO JIAaHHOU MPOCIEKUBACTCS
B TIOJTHOU Mepe TEME; c1a0o0;
WCIIOJIb30BaHbI WHOT/Ia IOTHYHOCTh rpyOble ONIMOKH B
JIOTIOTHUTENNbHBIC M3TI0KEHUS UTHPOBAHUH
3HAHUS; HapYIIaeTCs; HUCTOYHUKOB
MOJTHOCTHIO BIIAJICCT HE3HAYHUTEITHHBIC
TEMOIA; OIIMOKH B
MaTepHral N3J0KEeH UTHPOBAHUH
JIOTUYHO;
WCTOYHHUKHU
MIPOIUTHPOBAHBI

IMpaBUWIBHO




43

4.2.5. Kputepun ouieHMBaHUA PACYETHO-TPaUUECKUX padoT

«OTIUYHOY «Xopomio» «Y noBaeTBopuTenbHO» | «HeyaoBneTBopUTEnbHON
IIpumensier Haxoaut Haxonut He 3Haer HeoOX0oauMbBIE
TEOPETUUECKU I COOTBETCTBYIOIINE COOTBETCTBYIOIIUE pacyeTHbIE METOJUKU U
Marepuan Jjs MOUCKa 3aJaHUIO 3aJaHUI0 PACUETHBIE (hopMyIIBI, HE MOXKET
HEOOXOIUMBIX pacueTHbIE METOIUKHU METOIUKU U (hOPMYIIBL HaWTH UX B TOTOBOM
pacueTHBIX METOJUK U 1 HOPMYIIBI C Henaet onpeneneHHbIe TEOPETUUECKOM
hopmy. HaBOISAIINMH OIIMOKY B IOHUMaHHUH Marepuae.
CaMOCTOSITEILHO YKa3aHUSIMU. U3MCHEHUI CUTyaluH, Hesepno nonumaer
BHUKAET B CYIIHOCTb TlonumaeT u3MeHEHHE | HaxOMSIIEHCS B OCHOBE | HM3MEHEHMS B CUTYallUIO,
U3MEHEHUS CUTYyalUH, CUTYallUH, pElleHUs 3a/1auu. HaXOJSIIYIOCS] B OCHOBE

HaXOJSIIYIOCS B OCHOBE
peleHus 3aaaqH.
Ilpencrasnsier 3ananue
Ha OCHOBeE hopmyI,
Tabnun B rpaduieckoi
(dhopme caMoCTOSTENBHO
YMeeT BEIOpATh
HYXHBIE CTPaTETHUH
BBITTOJTHEHUST
rpaduIecKOTo 3aMaHus

HaxXOOAIIENC B
OCHOBE PELICHUS
3a/la4y¥ ¢ HABOSIIUMU
YKa3aHUSMHU.
IIpencrasmiser
3aJlaHue Ha OCHOBE
dbopMyi1, TabIHII B
rpaguueckoii popme ¢
HE3HAYUTEIHHBIMHU
3aTpyOHEHUAMU
Bribupaer crparerun
BBITIOJTHCHHUS
rpadpuIecKoro
3aJIaHus C
HE3HAYUTCIHHBIMU
omnOKaMu

[Ipencrasnser 3aganue
Ha OCHOBeE hopmyI,
TabuI B rpadHIecKOi
hopme co
3HAYUTEBHBIMU
3aTpyIHCHHSIMHU.
Bribupaer crpareruu
BBITIOJTHCHHUS
rpauIeCcKOro 3aTaHMs
CO 3HAYUTEIHLHBIMH
OInOKaMu

peIIeHUS 3a1a4u.
He ymeer npenctaBisaTh
3aJJaHHe Ha OCHOBE
dhopmyi, TabnuIl B
rpaduueckoii hopme
He MoxeT BBIOpaTh
HUKaKUE CTPATETHH
BBITTOJTHCHUS
rpauIecKOro 3aTaHMs

4.2.6. Kputepun oueHMBaHMS JOMAaNIHel KOHTPOJIbHOM padoThI AJIs1 3204HOM
¢popMbI 00yueHun

«OTIUYHO»

«Xopomo»

«yI[OBJ'ICTBOpI/ITCJ'ILHO»

((Hey[[OBJ'IeTBOpI/ITGIH)HO»

B nonHo# Mepe Biajeet
CHUCTEMOU NOHATHN
JAHHOM JMCITUTUTAHEI.
CriocobeH k
CUCTEMaTH3aIuH U
00001IEHIIO HAYYHOTO
U MPAKTHYECCKOTO
MaTepuana u
KPUTHYECKH €TO
OLICHUBATb.

B nonHoi mepe
NpUMEHSIET
TEOPETUYCCKUE 3HAHUS
JUTSL PEIIICHUS
NPaKTUIECKUX 3a/1ad.
OTtBeTHI
chopMyITUPOBaHBI
apryMEHTHPOBAHO,
JIOTHYHO, TPAMOTHO,
€CTh BBIBOJIBI,
WCTIONB3YIOTCS
MEXKITPEIMETHBIE CBSI3H

B ocnoBHOM Biameer
CHCTEMOM TTOHSITHIA
JIAaHHOM TMCLMILIAHEL.
CnocobeH K
CHCTEMATH3AIIN U
0000IIEHHIO HAYYHOTO
U IPaKTHYECKOrO
MaTepuaia, HO He
MOJKET KPUTHYCCKH
€ro OIEHUBATb.

B HekoTophIX ciaydasx
HE MPUMEHSET
TEOPETUYCCKUE 3HAHUS
JUTSL PEIIEHUS
MPAKTHYECKUX 3a/a4.
OTBeETHI
chopMyITUPOBaHBI
apryMeHTHPOBAaHO,
JIOTHYHO, IPaMOTHO,
€CTh BBIBOJBL, 0¢3
HCTIOJIB30BaHUS
MEXIPEAMETHBIX

YacTtugHo BIageeT
CHCTEMOM ITOHATHI
JAHHOM MUCITUIUINHEL.
Crioco0eH YacTHYHO
000011aTh HAYYHBIH U
MIpaKTUYECKUN
MaTepual.
MIPUMEHSET OT/ICTHHBIC
TEOPETHUCCKHE 3HAHUS
JUTSL pELICHUS
MIPaKTUYECKHUX 3a71ad.
OTBeTHI YaCTUYHO
chopMynupoBaHbI
apryMEHTHPOBAHO,
JIOTUYHO, TPAMOTHO,
HET BBIBOJIOB.

He Bnanmeer cucreMoit
HOHATHUN JaHHOU
JTUACIIUILINHEI.

He criocoOeH k
CHCTEMATH3AIUN U
00001IEHIIO HAYYHOTO U
MPAKTHIECKOTO
MaTepuaa.

He npumensier
TEOPETUYCCKUEC 3HAHUS
JUTSI pEIICHUS
MPAKTUYECKUX 3134
OTBeTHI
chopMyupoBaHbI 0€3
apryMeHTOB, C
HApYIICHUEM JIOTUKH,
JIOMYIIEHBI TPYOBIC
OIIMOKH, HET BHIBOJIOB.
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CBS3€EH.

4.2.7. Kputepuu olleHMBAHHUS BHEAYIMTOPHOI CAMOCTOSATEIbHOM padoThl
00y4aroIuxcs

«OTIUYHO»

«Xopomio»

«y,Z[OBJ'ICTBOpI/ITCJ'ILHO»

((Hey[[OBJ'IeTBOpI/ITGIIBHO»

YueOHbIil MaTepran
OCBOEH B IOJIHOM Mepe;
[TonHOCTBIO
c(OpMHUPOBAHO YMEHHE
WCTIOJTB30BaTh
TEOpPETUYECKUE 3HAHUS
MPY BBITOJTHEHUH
NPaKTUIECKUX 3a71a4;
[TonHocThIO
c(hOpMHUPOBaHBI
o0mieyueOHbIC YMEHHUS;

VYueOHblil MaTepua
OCBOEH JIOCTaTOYHO,
UMEIOTCS] HEOOJIBIIINE
MPOOEITbl B 3HAHUSX;
B JIOCTaTOYHOU Mepe
chopMupoOBaHO
YMEHHE UCTIOIh30BaTh
TEOPETUIECKHE 3HAHUS
MIPH BBITIOJTHEHUN
MPaKTUYSCKUX 33134,
B 3nauurtensHoit

VYueOHbIi MaTepuan
OCBOEH YaCTHUYHO,
HUMEIOTCS
CYIIECTBCHHBIC
poOeBl B 3HAHMX;
YactuuHo
chopMHPOBAHO YMEHHE
WCIIOJTE30BATh
TEOpETHYECKHEe 3HAHUS
MIPH BEITIOJTHCHUN
NPaKTHYECKUX 3a71a4;

YueOHblil MaTepuai He
OCBOEH;

He cdopmuposano
YMEHHE UCTIOIh30BATh
TEOPETUIECKHE 3HAHUS

MIPH BBITIOJTHEHUN
MPAKTHYECKUX 33]1aY;

He c(hOpMHPOBAHEI

o01meyJIeOHbIe YMEHNS,
OTBET HE 00OOCHOBaH U HE
HAMEET YETKOTO

OTBET MOIHOCTHIO CTETIeH! YaCTHYHO M3JIOKEHMS,
000CHOBaH U c(OpMHUPOBaHbI chopMHPOBaHBI Marepuan He opopmIIeH
OTIMYAETCS YETKOCTHIO o0meyyeOHbIe o01ey4yeOHbIE YMEHUS; B COOTBETCTBHU C
M3JI0KEHMS, YMEHUS; OTBET YaCTUYHO TpeOOBaHUAMHI
MaTepHral MOITHOCTHIO OTBET B JIOCTAaTOYHON | OOOCHOBaH M M3JIOKEH
oopmiieH B CTerneHn 000CHOBaH U HEYETKO;
COOTBETCTBHH C OTJIMYaeTCs YETKOCTHIO MaTepHaji 4aCTUIHO
TpeOOBaAHUSIMHU. M3IIOKCHUS; oopMIICH B
Marepuan opopmiieH B COOTBETCTBHH C
COOTBETCTBHU C TpeOOBaHUSIMHU
TpeOOBaHUSIMH C
HEOOIBITUMHU
HETOYHOCTSIMHU
4.2.8. Kputepuu onileHUBAHUS PelIeHUA 3a1a4
«OTIM4IHO» «Xopomuioy «Y noBneTBopUTENbHO» | «HeynoBneTBOpUTENEHOY
IIpumenser Haxonaut Haxomut He 3naer HeoOX0aUMBIE
TEOPETUIECKUN COOTBETCTBYIOIIHE COOTBETCTBYIOIIIHE pacdeTHbIe METOINKH H
MaTepuai Ui MO¥cKa 3aJITaHUI0 3a/1aHUIO0 (hopMyIIBI, HE MOXKET
HEOOXOIUMBIX pacueTHble METOIMKH | pacueTHbIE METOAUKHU U HAlTH X B TOTOBOM
pacueTHBIX METOJIUK U 1 GOpMYIIBI C (hopMyITBL. TEOPETHIECKOM
(hopmyL. HaBOJAIIUMHI CymecTBeHHOE Matepuaie
Crporas YKa3aHUAMHU. HapyILeHHe HenocnenoBatenbHoCTh
MOCJIe0BATEILHOCTD B HecymectBennoe MOCJIe0BATENBHOCTH B B OIIpEJeNICHUH IaroB
oTIpeZieNICHIH [I1aroB HapyIIeHne OTIpEe/ICTICHHH I1aroB BBITIOJTHEHUSA 3aaHMsL.

BBITIOJIHCHUS 3aTaHUSI
[Tony4yen npaBUIbHBII
OTBET Ha Mpe/jiaraeMbie
3a/1a4, PelieHre
noJjHoe, 000CHOBaHHOE,
MPEI0KEHO HECKOIBKO
BapHAHTOB PEIICHUS

MOCIIE0BATEIILHOCTH B
OTIpeICIICHUH 1IaroB
BBITIOJTHEHUS 3aaHMSL.
ITonmy4den npaBUILHBIN
OTBET Ha
npenjaraeMbie 3a1a4Hu,
pelIeHune MOTHOE,
000CHOBaHHOE,
MIPEIOKESH OJIUH
BapHaHT pPelIeHUs

BBITIOJIHCHUSA 3a/1aHUS.
ITonyyeH npaBUIbHBIN
OTBET Ha MpeiaraéMbie
3aJla4d, HO PelIeHHe He
MIOJTHOE

He nonyuen npaBuiIbHBIN
OTBET Ha NpeaIaraeMole
3a1a4u
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4.2.9. Kputepuu onieHMBAHNS 3HAHUI U YMEHUIl 110 UTOraM
OCBOCHUSI TUCIHUTITIMHBI

[IpomexxyTouHast artecTanusi (UTOrOBBIMA KOHTPOJb) HAa OYHOW ¢opme
o0y4yeHus: TMPOBOAMUTCS B BHUIE KOHTPOJBHOM paboThl B XOJi€ 3UMHEU
HK3aMEHAIlMOHHOW ceccur U U PepeHIUpoBaHHOTO 3a4éTa B XOJE JIETHEU
HK3aMEHAIMOHHOM CECCUM C BHICTABJIEHUEM UTOTOBOM OLIEHKH MO JUCHUIIIIUHE.

[IpomexxyTounast arrectanusi (MTOTOBBIM KOHTPOJBL) Ha 3a04HOM (opme
oOydeHHs POBOAUTCS B BHUJAE JAOMAIIHEW KOHTPOJIBbHOM pabOThl B XOA€ 3UMHEN
PK3aMEHAIMOHHOW ceccun U audPepeHIupoBaHHOTO 3a4€Ta B XOJE JIETHEU
’K3aMEHALIMOHHON CECCHH C BBICTABIEHUEM UTOTOBOM OLIEHKH IO TUCIUIUIHHE.

K muddepenumrpoBaHHoMy 3a4€Ty [OMYCKArOTCS YdYallldecs, YCIEIIHO
BBIMIOJTHUBIIME BCE BHJIBI OTYETHOCTH, MPEAYCMOTPEHHbIE MO JUCUUIUIMHE
yueOHbIM MmaHoM. B xone nuddepennripoBanHoro 3a4éra mpoBepsieTcsi CTENeHb
YCBOEHUSI Marepuaia, yMEHUE TBOPUYECKU MBICIUTH U MOCIEIOBATEIBHO, YETKO U
KpaTKO OTBEYaTh Ha IMOCTaBJIEHHBIE BOIPOCHI, JENaTh KOHKPETHBIE BHIBOJABI U
dbopmynupoBath 000CHOBaHHbIE MpeioxkeHusi. OIeHKa OXBaThIBAET MPOBEPKY
JOCTHKEHUSI BCEX 3asBJICHHBIX LENeH M3y4eHUs JUCIUIUIMHBI U MPOBOAMUTCS IS
KOHTpPOJISI YPOBHS MOHUMAaHUS OOYYaIOIIMMHUCS CBSI3€W MEXKIY pa3IuyHbIMU €€
AJIEeMEHTaMHU.

3HaHUs, YMEHHS ¥ HABBIKA 00y4aromuxcs Ha AuddepeHImpoBaHHOM 3a4eTe
OLICHHUBAIOTCSI MO MATHOAJUIBHOMN CHCTEME.

OOmuMU  KpUTEpHUSIMH,  ONPEACTSAIONIMMHU  OICHKY  3HAaHUH  Ha
g depeHIIMPOBAHHOM 3a4eTe, SIBIISIOTCS:

«OTIUYHO» «XOPOIIO» «YJOBJIETBOPUTEIBHOY» «HEYJOBJIECTBOPUTEIBHOY
HaIW4YUe TTyOOKHUX, | HaJIM4Yue TBEPABIX U HaJIM4Yue TBEPABIX HaJM49ue TpyObIX OMNOOK B
MCYEPIBIBAIOLITIX JIOCTaTOYHO 3HaHUU B 00bEMeE OTBETE, HETIOHNMAaHWE
3HaHUH B 00bEMe MIOJIHBIX 3HAHUH B MIPOMIEHHOT O Kypca B CYIIHOCTH U3JaraeMoro
MPOHIEHHOTO Kypca o0Beme COOTBETCTBHH C IEJISIMU BOIPOCa, HEYBEPEHHOCTh 1
B COOTBETCTBHH C MIPOHACHHOTO oOydeHusi, HO HETOYHOCTH OTBETOB Ha
MIOCTaBICHHBIMU Kypca B U3II0KEHUE OTBETOB C JIOTIOTHUTENbHBIC U
porpaMmoi Kypca COOTBETCTBUH C OIIMOKaMH, HaBOJISIIIUE BOTIPOCHI
uensiMa oO0ydeHus, | uenaMu oOydeHus, | HCIPaBIIEMbIMH ITOCIIE
rpaMOTHOE U HE3HAUYUTEIbHbIC JOTIOTHUTEIBHBIX
JIOTUYECKHU OIMOKY TIPH BOIIPOCOB,
CTpoOitHOE OCBEIIIEHUHN HE00XOUMOCTh
M3TI0KEHUE 3aJTaHHBIX HaBOJAIINX BOIIPOCOB
Marepuana mnpu BOIIPOCOB, YETKOE
OTBETE, 3HAHHE M3JI0KEHUE
JIOTIOJTHUTEIIEHO MaTepurana
PEKOMEHIOBAaHHOM
JIUTEPaTyphl




